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The purpose of this work plan is to outline the procedures and 
methodologies to be used in conducting a Contamination Assessment/ 
Remedial Activities Investigation at the Navy Yard Disposal Area (Site 
9 ) ,  Commodore's Pond (Site lo) ,  Chevalier Pipe Leak Area (Site 23), Soil 
South of Building 3460 (Site 29), and Solvent North of Building 3557 
(Site 34) located at the Naval Air Station (NAS) in Pensacola, Escambia 
County, Florida. 
Environment, Inc., (E & E) for the Southern Division, U.S. Navy, Naval 
Facilities Engineering Command, under Contract No. N62467-88-C-0200. 
The work plan has been developed based on information and file documents 
provided by the Navy and on information gathered by E & E during 
preliminary site inspections conducted in January 1989. 

This work plan has been prepared by Ecology and 

E & E has developed a phased approach for performing the NAS Pensacola 
site investigations. 
identifying the principal area(s) and primary contaminants of concern at 
a site, thereby providing a mechanism for focusing the sampling and 
analytical efforts during subsequent phases nf thd investigation. 
11 (Characterization) is directed toward the formal confirmation and 
quantification of the full spectrum of site contaminants (if any), 
thereby allowing determination whether further investigation is 
warranted. Thus, the necessity of implementing phases 111 and IV 
(Extent Delineation) will be dependent on the results of phases I and 
11. Phases I11 and IV, if required, will be directed not only toward 
fully identifying the horizontal and vertical extents of contamination, 
but also toward providing the quantitative data base necessary to 
support the screening and evaluation of potential remedial alternatives. 
The main objectives/advantages of this phased approach are as follows: 

Phase I (Field Screening) is directed toward 

Phase 
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fficient identification of those sites where environmental 
Dntanination has actually occurred as a result of past 
md/or present operations, thereby allowing non-contami- 
ated sites to be eliminated from the program in the most 
ivironmentally sound, cost-effective, and timely manner 
9ssi ble; 

~cused placement of sampling locations and focused 
!lection of analytical parameters in later phases of the 
rvestigation, thereby alloving full characterization of 
Lte contamination in the most environmentally sound, 
st-effective, and timely manner possible; and 

o Early screening of potential remedial alternatives, vhich, 
in turn, allows critical parameters necessary to the 
evaluation of these alternatives to be incorporated into 
the analytical program in later phases of the investiga- 
tion. 

It is anticipated that some of the NAS Pensacola sites may not require 
investigation beyond Phase I1 and hence vi11 comprise Contamination 
Assessment-type investigations. On the other hand, sites which have 
documented contamination will likely require the additional phases of 
vork, and hence will coaprise a full-scale Comprehensive Environmental 
Response Compensation and Liability Act (CERCLA) Remedial Investigation/ 
Feasibility Study (RIIFS). For simplicity, the investigations for all 
NAS Pensacola sites will be referred to as Contamination Assessment/ 
Remedial Activities Investigations. 
gations that do not require study beyond Phase I1 vi11 be incorporated 
into a Contamination Assessment Report. If appropfiate, these sites 
will be recommended for No Further Action. The final results of site 
investigations that require work beyond Phase 11 d l 1  be incorporated 

. into a Remedial Investigation Report, vhich will provide all the infor- 
mation necessary for the development and completion of a Feasibility 
Study (FS). 

The final results of site investi- 
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2. SITE DESCRIPTION 

2.1 Site 9 - Navy Yard  Disposal Area 
The Navy Yard Disposal Area (Site 9) is located at the southwestern 
corner of Chevalier Field (see figures 2-1 and 2-2). 
perimeter of the site encloses portions of Hurray Road, Industrial Road, 

and the intersection of Hurray and Hoffett roads with Ellyson Avenue. 
The southeastern corner of the site contains a portion of the extensive 

The southwestern 

Chevalier Field concrete apron. 
by this site is paved with concrete and/or asphalt. 

The majority of the land area occupied 

Land surface elevations are approximately 5 feet above mean sea level 
(HSL) and the terrain is relatively flat. 
fine-grained sand. 

Surface soils are mostly 

No groundwater monitoring wells are located within the actual boundary 
of Site 9; however, four monitoring wells were construtted in the 
vicinity of the site to characterize groundwater coitditions for the 
sites located within the southwest Chevalier Field area. 
shows the locations of the monitoring wells a'nd neighboring sites. 
GH29 is located approximately 200 feet from the southern perimeter of 
Site 9; well GH30 is located approximately 50 feet east of the site 
perimeter. 
of the site; and well GH7 is located approximately 400 feet southeast of 
the site. [Construction details are presented in Table 2-1.) 

Figure 2-2 
t 

Well 

Vel1 GH6 is located approximately 750 feet north-northeast 

2.2 Site 10 - Corodore's Pond 
Commodore's Pond site (Site 10) is located due west of Chevalier Field 
and occupies portions of an open field and the wooded area southeast of 
the intersection of Hurray and Taylor roads (see Figure 2-2). Building 

2-1 
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TABU 2-1 

co#sTBucRON =AILS OF VELLS RBLATBD TO 
SITES 9, 10, 23, 29, AND 34 AT NILS PBNSACOU 

Vel1 Surf ace TOC Total Depth Screened Depth to 
Desig- Elevation Elevation Drilled Interval Filter Pack 
nation (ft msl) (ft msl) (ft) (ft) (ft) 

GH-6 6.0 6.40 12.0 9.7 - 12.2 5.7 

GN-7 7.6 8.92 1115 8.8 - 11.3 4.8 

GH-29 7.0 7.91 11.5 9a.2 - 11.7 5.2 

~n-30 5.1 6.14 11.5 9.2 - 11.7 5.0 

Gn-53 3.7 6.20 15.0 12.5 - 15.0 6.0 

GH-56 9.3 8.98 12.5 10.0 - 12.5 4.0 

631-57 9.6 9.31 12.5 10.0 - 12.5 4.0 

a-61 9.3 8.91 87.5 82.5 - 87.5 76.0 

Source: G i H 1984, 1986 
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751 is located adjacent to the northwest comer of the site boundary. 
.Site 10 may partially overlay portions of the Chevalier Field Pipe Leak 
Area (Site 23). 

The completely unpaved Site 10 area occupies a fine-grained sandy tract 
that is vegetated with native grasses, live oaks, pines, and other 
varieties of native plant species. 
approximately 6 to 7 feet above HSL and slope slightly down and east to 
the paved ditch. 

The land surface elevations are 

The northern boundary of Site 10 is adjacent to the base of an extensive 
escarpment, the most prominent physiographic feature of the NAS 
Pensacola facility. The escarpment rises to elevations greater than 25 
feet above HSL. 

No groundwater monitoring wells are located on site. However, shallow 
monitoring well GH6 is located 200 feet east of Site 10 (see Table 2-1). 

2.3 
The Chevalier Field Pipe Leak Area (Site 23) is located near the south- 
western comer of Chevalier Field (see figures 2-1 and 2-2). 

Site 23 - Chevalier Field Pipe  Leak Area 

The majority of the Site 23 land area can be charactepized as a flat, 
fine-grained, sandy tract vegetated with native grasses. 
sections of the site include Hurray Road, Taylor Road, a paved drainage 
ditch area, and a concrete apron. 

The paved 

The land Surfack elevations are 
approximately 6 feet above HSL. 

The perimeter of Site 23 is approximated. 
occupies most of the southwestern portion of the site. 
ditch crosses the length of the site and is directed south beneath 
Hurray Road via a culvert. 
a portion of Chevalier Field's extensive concrete apron. 

A section of Hurray Road 
A paved drainage 

The eastern edge of the site is occupied by 

Shallow groundwater monitoring well GH6 is located on the site 
approximately 400 feet north of the fuel spill general area (see Figure 
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2-2). Five other monitoring wells were clustered 400 to 600 feet east 
of this site: 61153, GH56, GH57, and GH6l. 
located approximately 400 feet south of the southern perimeter of this 
site. The construction details of these wells are listed in Table 2-1. 

Honitoring well GH30 is 

2.4 Site 29 - Soil South of Building 3460 
The soil south of Building 3460 (Site 29) is located at the southwestern 
corner of Chevalier Field, approximately 100 feet south of the 
southeastern comer of Building 3460. 

The entire site is covered by the Chevalier Field concrete apron. 
surface elevations are estimated at 7 to 8 feet above MSL. No ground- 
water monitoring wells are located within this site boundary; however, 
two monitoring wells were constructed in the vicinity of this site. 
Vel1 GH7 is located 100 feet off the southern perimeter of the site, and 

Land 

GM29 is located approximately 600 feet southwest of the site. 
construction details of these wells are listed in Table 2-1. 

The 

2.5 Site 34 - Solvent North of Building 3557 
Site 34 is located at the western edge of Chevalier Field, immediately 
north of Building 3557 (see figures 2-1 and 2-2). The site is covered 
by the Chevalier Field concrete apron. A tank farm is located approxi- 
mately 100 feet north of Building 3557 and consists of seven aboveground 
vertical storage tanks designated as: T-101 (containing epoxy stripper 
MIL-R-81294); T-105 (detergent HIL-C-43616); T-106 (stoddard solvent PD 
680-Type 11); and T-107 (unknown). 
and are located on a raised concrete foundation. 
connected to the tank farm via a paved trench. 
tions are approximately 4 feet above HSL and the concrete apron on which 
Building 3557 is located is raised to an elevation of 9.3 feet above 
MSL . 

The tanks are'aligned east to west 
Building 3557 is 

The land surface eleva- 

Three shallow groundwater monitoring wells (GH53, GH56, and GlfS7) and 
one deep well (GM6l) are located within the area of concern for Site 34. 
Figure 2-2 shows the locations of the four monitoring wells. 

2-6 
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3. SITB HISTORY 

3.1 Site 9 - llaq Yard Disposal Area 
Site 9 vas used for the disposal of trash and refuse between 1917 and 
the early 1930s. 
the Navy Yard Dump or the Uarrington Village Dump (Naval Energy and 
Environmental Support Activity [NEESA] 1983). 

Reportedly, the site is shown on several old maps as 

In the late 1960s, while trenching for the Industrial Waste Water 
Treatment Plant (IUTP) system, part of Site 9 vas excavated. Glass, 
scrap metal, and debris were unearthed. 
associated with the site. 

No unusual odor vas reported 

Previous environmental studies of Site 9 were conducted under the Navy 
Assessment and Control of Installation Pollutants (NACIP) program. 
Former environmental inquests of the site consisted of an Initial 
Assessment Study (IAS) and a Verification Study. 

The Navyts 1983 IAS report evaluated Site 9 based on information from 
historical records, field inspect ions, and p&sonn;l in tervievs . The 
U S  report concluded that no further study of the site vas necessary and 
that the site did not constitute a threat to human health or to the 
environment. These conclusions were based on an assumption that no 
hazardous materials were ever disposed of on site and that dumping 
practices had ceased. 
during the IAS to substantiate the recommendations (NEESA 1983). 

No environmental sampling vas performed on site 

A Verification Study of Site 9 was conducted by Geraghty b Hiller, Inc., 
(G 6 H 1984). This verification study report indicates that monitoring 

3- 1 
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wells GH6, GH7, G3129, and GH30 were constructed in the vicinity of the 
southwest corner of Chevalier Field to determine shallov groundvater 
flow and further delineate contamination in the general area of sites 9, 
10, 23, and 29. 
for volatile organic compounds (VOCs) using EPA Hethod 601. 
vere detected in any of the samples obtained from the four monitoring 
wells. 

Groundvater samples from the four wells were analyzed 
No VOCs 

3.2 
Site 10 is the former location of a small surface water body. In the 
mid-l800s, the pond was used for the underwater storage of shaped oak 
timbers. This underwater storage method preserved the vood prior to its 
use for shipbuilding. 
therefore, its exact dimensions are unknovn (NEESA 1983). 

Site 10 - colodore's Pond 

The original pond is no longer in existence; 

Site debris vere unearthed in the late 1960s during trenching operations 
for the IUTP system. Abandoned oak timbers vere exhumed and reburied on 
Hagazine Point. 
encountered during this effort. 

It is reported that no hazardous materials vere 

The Navy's 1983 IbS report evaluated Site 10 based on information from 
historical records, field inspections, and personnel interviews. The 
IAS report concluded that no further study of the site vas necessary and 
that the site did not constitute a threat to.human:health or to the 
environment. 
substantiate the IAS findings (NEESA). 
Site 10 to the Chevalier Field Pipe Leak Area (Site 23), subsurface 
contamination possibly exists. 

No environmental sampling of the site was performed to 
However, due to the proximity of 

3.3 
Site 23 is the location of two separate underground fuel leaks. 
leak in 1965 consisted of the loss of an unknown quantity of Navy 
Special Fuel Oil (NSFO). 
groundwater table, and the contaminated soil vas removed (NEESA 1983). 

Site 23 - Chwalier Field Pipe Leak Area 
One 

Reportedly, the fuel vas pumped from the 

3-2 

[Bold items enclosed in brackets denote 
changes to last version of document] 



In 
a 
su 
to 

G 
we 
of 

gr 
th 
wa 
th 
lo 

, 1970, a leak of unknown quantities was discovered in the same area in 
pipeline carrying Diesel Fuel Marine (DFM). 
spected on the water table surface, and soil in the area is suspected 

A layer of fuel is 

be contaminated with oil. 

6 H conducted a Verification Study of Site 23, constructing monitoring 
11s GH6, GX7, GX29, and GH30 in the vicinity of the southwest corner 
Chevalier Field to determine shallow groundwater flow and to collect 
oundwater samples associated with this site. 
e four wells were analyzed for VOCs; however, none were detected. 
s recommended that no further study of Site 23 be conducted because 
e absence of VOCs in groundwater suggested that contaminants were very 
calized or had been purged from the groundwater system (G & H 1984) .  

Groundwater samples from 
It 

However, the same report indicated that a strong odor had been detected 
during the installation of well GM6. 

3.4 
In the spring of 1981, several workers sustained chemical burns vhile 
working in an excavation south of Building 3460. Reportedly, a slimy 
black substance in excavation soils was responsible for the injuries. 
In addition, station personnel reported a noticeable odor of "paint 
stripper" in the excavation. 

Site 29 - Soil South of Building 3460 

, 

A portion of the IVTP lies beneath the concrete aprcjn in the vicinity of 
Site 29. Some parts of 
the sewer system are pressurized. 

The WAS Pensacola IUTP begin operating in 1971. 
Industrial'wastks disposed of in the 

sewer reportedly include paint stripper, thinners, chromic acid, pheno- 
lic compounds, cyanides, and sulfuric acid. A leak in the industrial 
waste sewer line may have caused contamination at this site: however, 
the type and extent of contamination is unknown. It is also unknown 
whether the suspected leak was located and repaired. 
suspected that the original site contamination encountered still exists. 
No environmental samples were collected during the IAS investigation. 

At present, it  is 

The Verification Study conducted by G b M (1984) indicated that no VOCs 
were detected in any of the samples collected from the four nearby 
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monitoring wells (G316, GH7, GX29, and GX30). 
further study vas necessary because the absence of VOCs in groundwater 
samples suggested that contaminants were very localized or had been 
purged from the groundwater system (G 6 H 1984). 

It vas recommended that no 

3.5 Site  34 - Solvent brth of Building 3557 
During Hay 1984, a leak occurred in a pipeline at the north end of 
Building 3557. 
mately 45,000 gallons of a solvent detergent used for cleaning aircraft. 
The solution contained 1.7% chlorinated aromatic hydrocarbon solvent or 
approximately 750 gallons of solvent. 

The leak reportedly resulted in the loss of approxi- 

Contamination of site soils and groundwater may have occurred as the 
result of the solvent detergent release. 
penetrated beneath the apron via the expansion jointing which separates 
individual concrete tiles and via runoff of escaped solvent to the 
unpaved storage tank area. 
is suspected to have carried contamination off site and is presumed to 
be connected to the paved drainage ditch located vest of Chevalier 
Field. It is unknown whether site contamination entered the NAS 
Pensacola storm sever system. 

Contamination may have 

The unpaved drainage ditch in the tank area 

During the 1986 characterization Study, a faint hydroGarbon odor vas 
observed when monitoring wells GH56 .and GH61 were constructed (G 6 H 
1986). Groundwater samples from monitoring wells a 5 3 ,  G3156, 63157, 
G3161, and GH6, as well as three surface water samples collected from a 
dovnstream portion of the ‘paved ditch vest of Chevalier Field, were 
collected and analyzed for VOCs. The results shoved that VOCs were 
present in shallow well GH53 (2 mg/L of benzene and 4 mg/L of toluene) 
and in all three surface water samples (2 to 42 mg/L total VOCs) .  The 
Characterization Study report suggested that the source of VOCs in the 
surface water samples vas not related to Site 34 because the types of 
VOCs detected in the groundwater and surface water were different from 
those that were released (G 6 H 1986). 
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NAS Pensacola is located in an area that typically experiences a mild, 
subtropical climate. 
(approximately 30° North) and the stabilizing effect of the adjacent 
Gulf of Hexico (Wolfe -- et al. 1988). 
ranges from SSo Fahrenheit (P) in the winter to 81° P in the summer. 
Although the annual temperature range is fairly stable, actual daily 
values can be more extreme, ranging from less than 7 O  P in the winter to 
more than 102O F in the summer. Thunderstorms occur during approxi- 
mately half the days during the summer months and can cause a loo to Z O O  

P drop in temperature within only a few minutes (Wolfe -- et al. 1988). 

This climate is a result of the latitude 

The average annual temperature 

Precipitation rates in the NAS Pcnsacola vicinity are relatively high 
with an average annual rainfall of approximately 60 inches. Rainfall 
amounts are highest in July and August during almost daily thunderstorms 
(averaging seven inches per month) and lowest during spring and fall 
(averaging four inches per month; Kennedy 1982). 
thunderstorms are common, producing as much as 3 to 4 incfies of rainfall 
during a single hour. 
months; therefore, the potential recharge from heavy summer rains is 
reduced. Spring and fall rains are generally less intense but longer in 
duration, producing less surface runoff and higher rates of infiltration 
and net recharge. 

Eigh intensity 

Bvaporation rates aresalso highest in the summer 

Wind velocities are generally moderate except during thunderstorms 
(Carlisle 1960). Prevailing winds are northerly during the winter and 
southerly during the summer. 
produces a daily clockwise rotation of the surface wind direction near 
the coast, commonly knovn as the sea-breeze effect (Flood and Associates 

An ocean-land temperature differential 
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1978). 
substantial damage to the nearshore environment. 
passed within 50 miles of Pensacola since 1980. 

Eurricanes and tornadoes are infrequent but can cause 
Six hurricanes have 
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5. BIOLOGICAL RESOURCES 

I The NAS Pensacola facility consists of approximately 5,800 acres and 
encompasses approximately 15 terrestrial and aquatic habitats. 
majority of the land on the eastern side of the facility is developed 
for military use or is designated as a historical or cultural resource. 
Hovever, the NAS Pensacola installation has approximately 3,500'acres in 
natural or seminatural (plantation) condition, primarily in the western 
portion of the facility. 

The 

5.1 Regional Biological Besources 

5.1.1 Terrestrial 
Vegetation. 
facility can be considered one of two types: 
strand communities, and sand pine scrub communities. The north Florida 
coastal strand communities are stabilized coastal dunes with a sand 
substrate, vegetatively characterized by the p1ants:Uniola paniculata 
(sea oats), Eydrocotyle bonariensis (beach pennywort), Ipomoea 
stolonifera (beach morning-glory) , Coccoloba uvifer'a (sea grape) , 
Ouercus geminata (twin live oak) ,  and the stunted shrubs species - Yucca 
aloifolia (yucca), Opuntia, and Cereus. This community type has been 
ranked by the Florida Natural Areas Inventory (FNAI) as locally 
restricted and vulnerable to extinction due to developmental activities. 
This community type can have three to five distinct habitat types (Wolfe 
et al. 1988). 

The primary vegetated communities of the NAS Pensacola 
north Florida coastal 

-- 
The sand pine scrub community is a more upland coastal community 
characterized by coastal dune formations from an older geologic age with 
deep, fine, white sand substrate and the plants Pinus clausa (sand -- 
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pine), Ouercus spp. (scrub oak species, geminata, champanii, myrtifolia, 
and inopina), Cladonia species, and Ceratiola ericoides (rosemary). 
This community type has been ranked by FNAI as imperiled statevide 
because of its rarity and because of its vulnerability to extinction due 
to some artificial or biological factor. 
three to five distinct habitats (Uolfe -- et al. 1988). 

This community type can have 

Tvo other community types may be found in the western portions of the 
NAS Pensacola facility. 
communities. 
bottoms in recent geologic times. 
dominated by Pinus palustris (longleaf pine), Pinus elliottii (slash 
pine), and Serenoa repens (saw palmetto). 
occupy areas of low depressions and small creeks and drainage courses, 
but the overstory vegetation is usually replaced by Taxodium ascendens 
(pond cypress), Cliftonia monophylla (black titi), Cyrilla racemiflora 
(swamp titi), and other hydric or riparian species. Open moist savannah 
areas within flatwoods are dominated by the herbaceous plants Pinguicula 
spp. (butterwort), Sarracenia spp. (pitcher-plants), Uticularia spp. 
(bladderworts), Polygala spp. (milkworts), and Drosera spp. 
(sundews; Uolfe -- et al. 1988). 

These are flatwoods and sandhill vegetative 
Flatwoods vegetation occupies areas which were ocean 

Primary overstory vegetation is 

Flatwoods communities also 

Sandhill communities are found in dry soils which are,lower in fertility 
than flatwoods soils. The overstory of this community type is dominated 
by Pinus palustris (longleaf pine), Quercus laevis (turkey oak) ,  - 0. 
marilandica (bluejack oak),  - 0. stellata (post oaky, and (1. falvata 
(southern red oak). 

(wild persimmon) and Crataegus lacrimata (Pensacola hawthorn). 
abundant herbaceous plants found in moist areas are Pteridium aquilinum 
(bracken fern) and Aristida stricta (vire grass). 
verified with walk-through surveys and ground truthing by the Navy in 
March 1986 (Navy 1986). 

The understory is dominated by Diospyros virginiana 
The more 

These habitats vere 

Pnshvater Wetland Vegetation. 
underlying the NAS Pensacola facility is deep, porous sand often 
containing relatively impermeable clay lenses. 

Much of the geological material 

In combination with high 
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annual rainfall, this geologic condition causes the formation of small 
areas of perched groundwater. 
groundwater seepage escapes into well-defined stream channels called 
steepheads as found near Site 30. 
of perched groundwater conditions results in the formation of wetland 
bogs, as found near Sherman Field. 
characterized by herbaceous plant species as described in the sections 
above for flatwoods and sandhill communities. 
and other vegetative comaiunities east of Sherman Field have been 
considerably altered by development on the base that has changed surface 
and/or groundwater flow (NEESA 1983). 

In areas with relatively steep slopes, 

In gently sloping areas, the presence 

Uetland or seepage bogs are 

Host of these communities 

Shrub bogs are found within flatwoods, downslope of herbaceous bogs. 
These evergreen bogs are dominated by Cliftonia monophylla (black titi), 
and/or Cyrilla racemiflora (swamp titi). Associated species include 
Clethra almifolia (sweet pepperbush), cassine (dahoon holly), and 
Lyonia spp. (fetterbushes; Uolfe -- et al. 1988). 

Intermittent streams found on NAS Pensacola have lost most of the 
original vegetation associated with this habitat. For example, at Site 
30, the stream that empties the small swamp into Bayou Grande has lost a 
considerable amount of vegetation along the stream banks and near Bayou 
Grande as a result of base development. 
development, hardwoods dominate the canopy around the stream. Such 
species as Magnolia virginiana (sweetbay), Illicum floridanum (star 
anise), and --- Smilax bona-nox (spiked cat brier) are >ominants of seepage 
or steephead streams (Uolfe -- et al. 1988). 

In areas unaffected by 

Biota surveys must be conducted for any wetland or stream habitat that 
is influenced by a site to determine which specific flora and fauna may 
be affected by site activities. 

Birds. 
with the area. 
species of concern (see Appendix C). 
a survey and found 23 species of birds on the NAS Pensacola facility. 

A literature search reveals 250 possible bird species associated 
Thirteen of these species are endangered, and seven are 

In March 1986, the Navy conducted 
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The Navy recorded moderate size rookeries of the great blue heron and 
found large numbers of nesting osprey in the Southwestern portions of 
the NAS Pensacola facility. 
of habitats found around the facility and considering that the survey 
vas conducted during a predominantly non-mating season, it is likely 
that there are more species of birds using the facility and surrounding 
waters as feeding and nesting sites than have been found. 

Because of the large number and diversity 

Reptiles and Amphibians. During the 1986 survey conducted by the Navy, 
only four out of a possible 30 species of reptiles and amphibians 
associated with the area were identified on the NAS Pensacola facility, 
none of which are endangered. 
that the presence of the gopher tortoise (Gopherus polyphemus) can most 
likely be found in suitable habitats on the western portions of the 
facility (see Appendix C). Most of' the reptiles and amphibians that may 
be found on the facility can be expected to use the surface water bodies 
in some stage of their life cycle. 
bodies can be detrimental to existing populations of reptiles and amphi- 
bians utilizing that water body. 

A recent check of the FNAI files confirms 

Any contamination of surface water 

5.1.2 Aquatic 
Preshvatcr. 
streams, swamps, and bogs found on NAS Pensacola. 
have been significantl'y altered for drainage contrul and base 
development. Some of the species associated with aquatic habitats are 
Semotilus atromaculatus (creek chub), Gambusia af f h i s  (mosqui tof ish), 
and Etheostoma sp. (.darters). 
that associate with aquatic habitats MY also be found in and around 
those sites with surface waters (Uolfe -- et al. 1988). 

Little is known of the flora and fauna inhabiting the 
These habitats may 

Birds, mammals, reptiles, and amphibians 

Coastal Wetlands. There are no reported coastal marshes or estuarine 
wetlands around the NAS Pensacola facility, principally along the low 
energy shores of Bayou Grande. The habitat type is usually dominated by 
saltmarsh cordgrass (Spartina alterniflora) or black needlerush (Juncus 
roemarianus). A biota survey of these and other potential habitat areas 
will be conducted to determine the extent of estuarine flora and fauna. 
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--I 
Seagrass beds are reported to be present within Big Lagoon along the 
southwestern portion of the NAS facility. 
primarily of Thalassia testudinum, Syringodium filiforme, and Ealodule 
beaudettei. Seagrass beds in the area surrounding the facility have not 
been historically mapped, and very little is known of their composition, 
locality, or areal extent. 
extending along the north shore of Pensacola Bay in the 1950s 

disappeared by 1961. 

(see Section 12) may elucidate past distributions of seagrasses. 

These grassbeds are composed 

Grass beds of unknown species composition 

An examination of historical aerial photographs 

Plankton. 
in the waters surrounding the NAS Pensacola facility was conducted by 
the Navy in krch 1986. 

in productivity (as compared to other Gulf coast estuaries), and mainly 
dominated by the diatoms Navicula tripuncata, Bacteriastrum spp. , 
Chaetocerus spp., Thalassionema nitzschoides, and Eemiaulus spp. 
zooplankton is primarily dominated by Calonoid copepods and benthic 
invertebrate larvae. 
samples were collected with undefined methods and only during the early 
spring. This sampling protocol does not define population fluctuations 
that are characteristic of low population abundances commonly found in 
estuaries during the summer months. 
results in the same conclusions. 

. contamination entering Pensacola Bay from either groundwater or surface 
water sources may be accumulated in the invertebrate larvae that 
predominate most estuarine water bodies. 

The only existing study of the phytoplankton and zooplankton 

The phytoplankton has been characterized as low 

The 

This study is very limited by the fact that 

Examination of the zooplankton data 
It should be pointed#out that any 

I . 
Benthos. Marine soft-sediment- communities are found adjacent to the 
northern, eastern, and southern areas of the NAS Pensacola facility in 
Pensacola Bay. 
along the perimeter of the facility, surveys at nearby sites by the 
Florida Department of Environmental Regulation (FDER) and the Navy have 
described the benthic communities within Pensacola Bay as a whole. 

Although no intensive benthic surveys were conducted 

PDER collected benthic samples in most of Pensacola Bay and found that 
the sediments were dominated by polychaetes (Aricidea spp., Capitella 
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spp., various spionids, and Eaploscoloplos spp.) and bivalves (Anodontia 
- alba and Tellina spp.) during most of the year. 
along the wastewater treatment plant outfall show a drastic drop in 
species abundance and diversity close to the sewage outfall (Navy 1986). 
This indicates that the benthic community might have been negatively 
influenced by the sewage outfall. 

F'DER samples collected 

Samples collected by the Navy (1986) indicate a low density yet moderate 
diversity of benthic infaunal organisms when compared to other estuarine 
systems within and around the turning basin. 
the Navy's data with other literature cannot be made at this time 
because their data are not given in numbers per unit area. 
Navy*s data reveal that very few deep dwelling organisms reside in the 
areas around the turning basin, and a lack of deep dwelling benthic 
organisms may be an indication of a' benthic community under stressed 
conditions (Luckenbach -- et al. 1988). 

A complete comparison of 

However, the 

Pish and Sbcllfi8h. 
bony fish species and seven cartilaginous fish species (Cooley 1978). 
The 13 most abundant species were spot (Leiostomus xanthurus), pinfish 
(Lagodon rhomboides), Atlantic croaker (Hicropogonias undulatus), gulf 
aenhaden (Brevoortia patronus), bay anchovy (Anchoa mitchilli), 
longspine porgy (Stenotus caprinus), silver perch (Bairdiella 
chrysoura), southern hake (Urophycis floridana), inshore lizardfish 
(Synodus foetens), gafftopsail catfish (Bagre marinus), sand seatrout 
(Cynoscion arenarius), and spotted hake (Urophycib regia; Heil 1988). 

Early studies of Pensacola Bay have identified 180 

Fish diversity vas highest in the more saline waters near the NAS 
Pensacola facility during spring and summer. 
of East Bay, diversity vas lovest in summer and highest during the 
winter.months. Fish population density was the highest in the more 
saline waters, with peaks throughout the summer (Cooley 1978). 

In the less saline waters 

Moderate densities of blue crab (Callinectes sapidus), shrimp (Penaeus 
duorarum, - P. setiferus, and E. aztecus), and oysters (Crassostrea 
virginica) have been collected throughout Pensacola Bay (Eeil 1989). 
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Shrimp are caught in greater abundances near NAS Pensacola because of 
the higher salinities. 
in the East Bay area. 
recognized by the Florida Department of Natural Resources (FDNR) are in 
the East Bay area. Scallops (Aequipecten irradians) are collected only 
within grassbed areas. No information is available at this time on 
where scallops are collected by the generai public and how many are 
removed. 
Big Lagoon along the southwest portion of the facility. 

Blue crabs and oysters are more readily caught 
In fact, the only legal shellfishing areas 

The nearest seagrass beds to the NAS facility are located in 

Sport and Corcrcial Fishing. 
occurs in Escambia County, accounting for 2% of the total Florida 
landings for 1980 to 1985 (Navy 1986). 
terms of total weight w a s  the black mullet. 
important species of finfish vas the red snapper. 
commercial landing data for Escambia County for 1987 and 1988 (Heil 
1989) and found that the most important commercial species by weight 
were black mullet (24% of county landings), brown shrimp (21%), 
vermillion snapper (19.5%) , red snapper (7.6%), porgies (4.7%), and 
amberjack (4%). Other less important commercial fish caught were 
Spanish omckerel, sand seatrout, black grouper, spotted seatrout, 
blue crab, and squid. These data, as well as the Navy's data, also 
suggest that a significant tuna fishery may be developing in the 
Pensacola Bay area (0 pounds landed in 1983; 1,582 pounds in 1987). 

A moderate amount of commercial fishing 

The dominant finfish species in 
The most economically 

E & E examined the 

Sport fisheries data for the state of Florida are hot available at this 
time due to the lack of a state saltwater fishing license (Eeil 1989). 
A telephone survey conducted by the U.S. Fish and Wildlife Service ranks 
the spotted seatrout as a primary fish species sought by fisherman in 
1987. Following this species were king mackerel, red drum, Spanish 
mackerel, groupers, red snapper, flounders, and sand seatrout. It is 
likely that the sport fishing catch equals or exceeds commercial 
landings for species sought by both interests (Navy 1986). 

The estuarine system is a very important element in the life history of 
most of the commercial and sport fishing species sought. Between 65 and 
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90% of all commercially valuable fish species are estuarine dependent 
during some phase of their life cycle. 
are knovn to release larvae that feed in and around estuaries until 
settlement. During early life history stages, the juveniles reside 
within seagrass beds or other protected habitats until maturity. Any 
contamination of the water or sediments around NAS Pensacola could be 
detrimental to fish and shellfish population structure or could be 
accumulated by the organisms residing near the facility. 

Shrimp, blue crab, and shellfish 

m i n e  Uamnls. 

NAS Pensacola facility; most of the 13 species of mammals reported for 
the northeastern Gulf of Hexico stay predominantly in Gulf waters. 
Atlantic bottlenose dolphin (Tursiops truncatus), however, has been 
sighted regularly off the NAS Pensacola facility. nanatees have been 
sighted irregularly, with one recent sighting in the area recorded by 
the PNAI in October 1988. A goosebeaked whale (Ziphius cavirostris) was 
reported stranded on Santa Rosa Island, and a pilot whale (Globicephala 
macrorhynchus) was found stranded on a beach near Pensacola (Navy 1986). 

Few mammals have been sighted within the area of the 

The 

Although no surveys of marine mammals have been conducted, it can be 
assumed that they are quantitatively ranked as uncommon to common in 
abundance within the waters surrounding the NAS Pensacola facility. 

, 

Threatened and %rdangcred Species. 
endangered species (see Appendix C) have been identified in the vicinity 
of the NAS Pensacola facility. 
species are associated with the wetland or bog habitats found on NAS 
Pensacola. 
recorded in an inventory conducted by PNAI (1988b) of the NAS Pensacola 
facility (see Appendix C). Most of these plants were found in the area 
around Sherman Field and habitats to the vest. 
and, more importantly, any assessment of environmental endangerment must 
consider the water level requirements of rare and endangered plant 
species, the foraging activities of birds in the waters surrounding the 
NAS Pensacola facility, and nesting and feeding animals on the facility 

A number of threatened and 

Hany rare, threateied, and endangered 

A total of 57 occurrences for six plant species were 

Any site remediation 
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grounds. 
presence of threatened or endangered species and potential pathways of 
contamination to these species. 

Complete biotic surveys may be necessary to determine the 

5.2 Site-Spccific Biological Resources 
Eabitats on sites 9, 29, and 34 have been completely altered by NAS 
Pensacola activities. 
roads, easements, and/or concrete aprons. It is expected that few 
species of birds, reptiles, or rodents utilize these sites for feeding, 
nesting, or migration corridors. 

Native vegetation has been replaced by buildings, 

The habitats on Site 23 also have been altered by Navy base activities. 
Terrestrial vegetation has been removed and replaced with cultivated 
grass which is periodically maintained. A paved drainage ditch, which 
has a heavy cover of grassy Vegetation, exists along the length of the 
site. This aquatic habitat may attract vading birds as vel1 as 
amphibians and small mammals for feeding from other nearby vegetated 
communities. 
then the fauna vhich utilize the ditch may be affected. 
whether fish and invertebrates are found within the paved ditch. 

If the site contamination has affected the paved ditch, 
It is not known 

The habitats on Site 10 have been altered to some degree by Navy base 
activities. 
maintained pine trees exists along the southeast perimeter of this site. 
Construction of a water tower, small buildings, and storage tanks has 
reduced the cover of native vegetation. However, iome of the site still 
has a native sand pine scrub community. Fauna associated with this type 
of community are expected to utilize this site for feeding, nesting, and 
as a migration corridor. 

A seminatural community consisting of planted and 
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6. SURFACE WATER EYDROLOGY 

6.1 General Occurrence and Significance of Surface Water 
The NAS Pensacola facility is located on a coastal peninsula bounded by 
Bayou Grande to the north, Pensacola Bay to the south and east, and Big 
Lagoon to the southwest. 
separated from the Gulf of Mexico by Santa Rosa Island and Perdido Key, 
both of which are barrier islands. 

Pensacola Bay and Big Lagoon are partially 

Surface soils consist primarily of permeable sands which allow rapid 
infiltration of precipitation. This direct infiltration limits stream 
formation and constitutes the major source of recharge to the underlying 
Sand-and-Gravel Aquifer. 

There are no naturally occurring perennial streams on NAS Pensacola; 
however, there are approximately 10 naturally occurring intermittent 
streams and numerous artificial drainage pathways which include many 
stormwater outfalls. Discharge is mainly to the sojlth into Pensacola 
Bay; however, some small intermittent streams discharge into Bayou 
Grande to the north from Sherman . .  Field and CKevaligr Field (USGS 1970a, 
1970b). 

The southwestern and northern portions of NAS Pensacola contain areas of 
freshwater wetlands. 
the intersection of the water table with the land surface. These 
systems are defined by and dependent upon a dynamic water-cycle, with 
periodic inundation and exposure corresponding to seasonal fluctuations 
in the water table. 

These are particularly sensitive areas formed by 
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The discharge of surface waters into Pensacola Bay, Bayou Grande, and 
the coastal wetland areas presents the potential for transport of 
contaminants into these systems. This could have a significant impact 
on seagrass and other sensitive plant communities, as well as on shell 
fishing, recreational fishing, and swimming in these coastal zones. 

Discharges, either through the surface water or groundwater, into 
wetland areas found on site could also have a significant impact on the 
biotic communities that are dependent on those habitats. 

Y 6.2 Site-Specific Surface Water Bydrology 

The principle surface water bodies related to sites 9, 10, 23, 29, and 
34 are a small unnamed creek and associated paved ditches and Bayou 
Grandc, which is located west and north of these areas (see figures 2-1 
and 2-2)- 

A paved ditch, apparently associated with the NAS Pensacola storm water 
system, runs south to north through Site 23. 
which flows northward toward Bayou Grande. 
appears to be derived at least partly from groundvater in-flow. 
extent to which the paved ditch represents a previously existing stream 
or is artificial is unknown. Given that groundwater may feed the ditch 
and that the water ultimately is discharged into Bayou Grande, any soil 
or groundwater contamination associated with these :sites may impact 
these surface water bodies. 
gations of these sites is anticipated in the’ditchfes, the creek, or 
Bayou Grande as these features are being investigated as part of the 
Site 30 investigation. 

The ditch contains vater 
The water in the ditch 

The 

No sampling associated with the investi- 
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7.1 Physiography and Regional Hydrogeology 

7.1.1 Physiography 
NAS Pensacola is located in the Gulf Coastal Lowlands Subdivision of the 
Coastal Plain Province physiographic division (Brooks 1981). The 5,800- 
acre facility is located on a peninsula bounded on the east and south by 
Pensacola Bay and Big Lagoon and on 'the north by Bayou Grande. The most 
prominent topographic feature on the peninsula is am escarpment or bluff 
which parallels the southern and eastern shorelines and on which Fort 
Barrancas w a s  built. In the eastern portion of NAS Pensacola, the bluff 
runs north-south just to the west of Chevalier Field. 
escarpment is a nearly level marine terrace vith surface elevations of 
approximately 5 feet above HSL. The central part of the peninsula, 
located landward of the escarpment, is a broad gently rolling upland 
area vith surface elevations up to 40 feet HSL (USGS 1970a, 1970b). 
Sandy soils occur throughout the NAS Pensacola area-. As a result, most 
of the rainfall infiltrates directly into the subsurface. Consequently 
there are few streams or surface water bodies on the peninsula. 

Seaward of the 

7.1.2 Ikg i0~1  Eydrogcology 
There are three principal hydrogeologic units of importance vhich under- 
lie the NAS Pensacola. These are, in descending order, the Surficial 
Aquifer, the Intermediate System, and the Floridan Aquifer System. 

7.1.2.1 SurficidUSand-and-Gravel Aquifer 
The Surficial Aquifer occurs from land surface to a depth of approxi- 
mately 300 feet at NAS Pensacola and is composed of a sequence of 
unconsolidated to poorly indurated clastic deposits (Wagner et al. -- 
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1984). 
important source of water supply and is called the Sand-and-Gravel 
Aquifer (Southeastern Geological Society [SEGS] 1986). 
total dis8olved solids (TDS) content of groundvater from vells that tap 
the Sand-and-Gravel Aquifer in southern Bscambia County (Clemens -- et al. 
1989), the groundvater is classified as Class G-1 (PDEB 1988b).] 
sediments making up this aquifer belong to all or part of the Pliocene 
to Holocene Series which, in this area, consist mainly of the Citronelle 
Formation overlain by a thin cover of marine terrace deposits. 
that the Sand-and-Gravel Aquifer is contiguous with land surface and 
recharge occurs principally by the direct infiltration of precipitation, 
the aquifer is particularly susceptible to contamination from surface 
sources. In the NAS Pensacola vicinity, the Sand-and-Gravel Aquifer is 
made up of three zones based on contrasting permeabilities. 
are referred to as the surficial zone, the low permeability zone, and 
the main producing zone (Uilkins ct g. 1985). 

In this portion of Florida, the Surficial Aquifer constitutes an 

[Based on the 

The 

Given 

These zones 

Surficial Zone. 

contains groundwater under water table or perched water table condi- 
tions. 
(G & H 1984, 1986) indicate that the surficial zone ranges in thickness 
between 40 and 70 feet and consists of tan and brown, fine- to medium- 
grained quartz sand. 
is variable depending on location and ranges from less than 1 foot near 
surface vater bodies to more than 20 feet in areas of higher elevation. 
In general, the direction’ of groundwater flow is cdntrolled by the topo- 
graphy and by discharge to surface water bodies. Consequently, shallow 
groundwater in the surficial zone moves toward areas of lower elevation 
and/or the nearest surface water body. Overall, the surficial zone has 
a high permeability. Numerous aquifer (slug) tests and laboratory 
permeability tests conducted on wells in or sediments from the surficial 
zone at NAS Pehsacola yielded hydraulic conductivity values ranging from 
16 to 56 ftlday ( G  & H 1986). Horizontal groundwater flow velocities in 
the surficial zone will depend on site-specific hydraulic conductivities 
and horizontal hydraulic gradients, however, velocities would generally 
be expected to be high. 

The surficial zone is contiguous with land surface and 

The results of numerous borings conducted at NAS Pensacola 

Depth to the water table within xhe surficial zone 
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Lov Permeability Zone. 
permeability sediments dominated by clay and silt-sized material. 
zone is referred to as the low permeability zone. 
this zone is generally composed of gray to blue, sandy, silty, slightly 
fossiliferous (shelly) clay and clayey sand ranging in thickness from 8 

to 40 feet (G & t l  1984, 1986). 

Underlying the surficial zone is a zone of lower 
This 

At NAS Pensacola, 

The results of laboratory permeability tests conducted on samples from 
this zone indicate that vertical hydraulic conductivities are low, 
ranging from 4.2 x 10’’ to 9.9 x 
bility zone probably functions as a confining or semiconfining unit 
inhibiting the flow of groundwater between the surficial zone and the 
underlying main producing zone. The low permeability zone has been 
encountered in at least 16 borings at widely spread locations throughout 
WAS Pensacola (G i I4 1984, 1986). Although additional boring or 
geophysical techniques would be required to confirm its presence at a 
given location, it is likely that this unit is ubiquitous at NAS 
Pensacola. 
NAS Pensacola; thus, no information is available regarding groundwater 
flow direction. 

ft/day. Thus, the low permea- 

; 

Pew, if any, wells are open to the low permeability zone at 

k i n  Producing Zone. 

is called the main producing zone and consists mainly pf sand and gravel 
intcrbeddcd with thin beds of silt and clay. 
main producing zone is encountered is somewhat variable, ranging from 60 
to approximately 120 below land surface (BLS) at NAS Pensacola. 
zone generally has the highest permeability characteristics due to 
thicker and more persistent sand and gravel beds, and is tapped by most 
of the major wells in the Pensacola area (Wilkins et al. 1985). NAS 
Pensacola has three supply wells which produce water from this zone, 
however, due to high iron content in the water, the wells are infre- 
quently used ( G  & H 1986). 
Pensacola are wells located at Corry Field, approximately 3 miles to the 
north. The thickness of the main producing zone can be highly variable; 
however, it is estimated to be up to about 100 feet at NAS Pensacola. 

The bottom portion of the Sand-and-Gravel Aquifer 

The depth at which the 

This 

-- 

The principal sources of water for NAS 

Insufficient data exist for wells open to the main producing zone at NAS 
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'ensacola to determine direction of groundwater flow within this zone; 
lowever, the flow direction is assumed to be generally sotithwrrrd under 
mbient conditions. 
#roundwater in this zone to flow toward the wells. 

Pumpage of the supply wells would locally cause 

s a result of the overlying low permeability zone, groundwater within 
he main producing zone occurs under confined or semiconf ined 
onditions. 
uilding 648), the water level elevation in a well open to the main 
roducing zone is approximately 7 feet lower than that in an adjacent 
ell open to the surficial zone (G 6 M 1986). 
ignificant downward hydraulic gradient exists between these two zones. 
hus, a considerable potential exists for vertical groundwater flow from 
he surficial to the main producing zone at this location. 
nown to what extent this potential 'exists elsewhere at NAS Pensacola. 

At one nested well location on NAS Pensacola (east of 

This indicates that a 

It is not 

-1.2.2 Intermediate System 
he lower limit of the Sand-and-Gravel Aquifer coincides vith the top of 
regionally extensive and vertically persistent hydrogeologic unit of 

much lower permeability. 
System. 
System generally lies within the sediments termed Miocene Coarse 
Clastics or corresponds to the top of the Upper Member, of the Pensacola 
Clay and occurs at a depth of approximately 300 feet (Vilkins -- et al. 
1985). In general, the Intermediate System consists of fine-grained 
sediments, and functions as an effective confining*uni t which retards 
the exchange of water between the overlying Sand-and-Gravel Aquifer and 
the underlying Floridan Aquifer System (SEGS 1986). The entire sequence 
is primarily poor to non-water bearing. However, relatively thin beds 
of sand which exist within the unit may yield small quantities of water. 
In the NAS Pensacola area the Intermediate System is approximately 1,100 
feet thick and is composed of the lower portion of the Miocene Coarse 

This unit is referred to as the Intermediate 
In the vicinity of NAS Pensacola, the top of the Intermediate 

Clastics, the Upper Hember of the Pensacola Clay, the Escambia Sand 
Member of the Pensacola Clay, and the Lower Member of the Pensacola 
Clay; all are of Miocene Age. 
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7.1.2.3 Floridan Aquifer System 
Immediately underlying the Intermediate System and occurring at a depth 
of approximately 1,500 feet BLS at NAS Pensacola is the Floridan Aquifer 
System. The Floridan Aquifer in this area is composed of the Hiddle to 
Lower Hioctne Chickasawhay Limestone and undifferentiated Tampa Stage 
Limestone. Groundwater within the Floridan Aquifer in this area is 
highly mineralized and is not used for water supply (Wagner -- et al. 
1984) e 

7.2 Si t e  grdrogeology 
In the immediate vicinity of sites 9, 10, 23, 29, and 34, the surficial 
zone of the Sand-and-Gravel Aquifer occurs from land surface to a depth 
of approximately 50 feet. 
collected during the installation of monitoring well GH61, located on 
Site 34 (see Figure 2-2), indicates’that this zone primarily consists of 
tan and brown, fine- to medium-grained quartz sand. Seven shallow 
monitoring wells open to the surficial zone exist in the immediate 
proximity of sites 9, 10, 23, 29, and 34 (see Figure 2-2). These wells 
indicate that the water table in this area occurs approximately 2 to 3.5 
feet BLS. 
1984), groundwater flow is generally west or northwest toward the paved 
ditch, except on Site 10, and the horizontal hydraulic gradient is 
approximately 0.0005. On Site 10, the groundwater flow is generally 
eastward. Aquifer tests have been conducted on wel? GH56, and G & H 
(1986) reported a hydraulic conductivity of 57 ft/day. 
effective porosity of 0.20, a groundwater fluw vel6city for the 
surficial zone in this area is estimated to be approximately 0.14 ft/day 
or 52 ft/year. 

The lithologic description of cuttings 

Based on water-level data collected from these wells (G & H 

Assuming an 

The low permeability zone of the Sand-and-Gravel Aquifer immediately 
underlies the surficial zone in the vicinity of sites 9, 10, 23, 29, and 
34 and extends to a depth of approximately 62 feet. 
cuttings from the installation of well GH61, this zone primarily 
consists of gray, sandy, clayey silt vith some shell fragments. 
monitoring wells open to the low permeability zone exist in the vicinity 
of sites 9, 10, 23, 29, and 34; however, based on the lithology, this 

Based on the 

No 
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zone would be expected to function as a confining or semiconfining unit, 
restricting the flow of groundwater between the surficial and underlying 
main producing zones. 
permeability zone is unknown. 

The direction of groundwater flow within the low 

The top of the main producing zone occurs at approximately 77 feet BLS 

in the site vicinity and consists of medium- to coarse-grained quartz 
sand to a depth of at least 87 feet. 
between 82.5 and 87.5 feet BLS and is open to the upper portion of this 
zone. 
lover than that in well GH56 (open to the surficial zone), indicating a 
significant downward hydraulic gradient between the surficial and main 
producing zones in this area (approximately 0.08; G 6 H 1984). 
depending on the vertical hydraulic conductivity of the low permeability 
zone at this site location, a significant potential for downward ground- 
water flov from the surficial zone into the main producing zone exists. 

Monitoring well GH61 is screened 

The water level elevation in well GM61 is approximately 4 feet 

3 

Thus, 

The direction of groundwater flow within the main producing zone at 
these sites is unknown; however, a generally southward flow is expected 
under ambient conditions. WAS Pensacola supply well (Well No. 2) is 
located approximately 2,000 feet west-northwest of sites 9, 10, 23, 29, 
and 34, and is screened between 110 and 160 feet BLS, to the main 
producing zone. 
supply only during periods of peak demand. However; during these 
periods of pumping, the direction of flow in the main producing zone 
would be directly toward the supply well. 
wells open to the main producing zone to allow a determination of 
hydraulic gradient at NAS Pensacola. 

This well is utilized by NAS Pensacola for backup water 

Imsuffi6ient data exist for 
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The Generic Project Management Plan (GPMP) defines the technical 
approach and schedule as well as the qualifications of personnel who 
will be directing and performing this Contamination AssessmentlRemedial 
Activities Investigation. 
applicable technical and schedule sections, as appropriate, and will 
follow E & E's project management guidelines (see Section 22). 

This work plan will incorporate and reference 
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9. SITEluuUmmTPLAN 

The Generic Site Management Plan (GSHP) defines the management 
procedures for field activities on both the site and program level. 
management and implementation of all field activities conducted as part 
of the Contamination Assessment/Remedial Activities Investigation of 
each site will follow the GSHP and any updated versions. 
Objectives ( W o s )  and all applicable or relevant and appropriate 
requirements (ARARs) have been considered in developing the initial 
phases of fieldwork described here and will be updated and revised for 
any subsequent phases of fieldwork. 

The 

Data Quality 

0 
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A comprehensive General Health and Safety Plan (GHSP) and individual 
site-specific safety plans (SSPs) have been developed to provide readily 
available emergency infomation and preventative safety measures. 
GHSP outlines health and safety procedures and protocols to be followed 
during all field investigations at each of the 1391 sites on NAS 
Pensacola. The plan includes standard operating procedures (e.g. , site 
entry and decontamination); hazard communication and training (e.g., 
safety training, briefings, and documentation); safety equipment and 
instrumentation (e.g., monitoring and personnel protective equipment); 
hazard evaluation by contaminant class (e.g., metals and organics); and 
hazard evaluation for each task (e.g., drilling and sampling). 
will be periodically updated, as required, during the course of this 
program. 

The 

The GHSP 

In addition, the GHSP and the individual SSPs will define the 
toxicological properties and health hazards associated with each site. 
The SSP will include emergency action information pertinent to the 
safety of the field personnel and of the pubaic (i'.e., hospitals, 
ambulatory units, poison control centers, fire departments, and police/ 
sheriff departments). The SSP vi11 also identify first-aid and personal 
safety equipment and will provide recommended site security precautions. 
The GHSP and the SSP will comply with the Occupational Safety and Health 
Administration (OSHA) Guidelines for Hazardous Waste Operations (29 Code 
of Federal Regulations [CFR] Section 1910). 
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A Generic Ouality Assurance Project Plan (GQAPP) has been prepared and 
submitted to the Navy. This comprehensive document will be referenced 
for all field and laboratory procedures for this program, and will be 
used to develop the Si te-Specif ic Quality Assurance Plans (SOAPS). 

The SQAP will provide site-specific quality assurance/quality control 
(QA/QC) measures used to obtain accurate and precise data for all site 
investigation activities. 
investigation from development of the initial sampling plan through 
verification and reporting of the analytical results. 
procedures described in the GOAPP and SOAP will be in accordance with 
applicable professional technical standards, U.S. Environmental 
Protection Agency (EPA) requirements, and specific Navy goals and 
requirements for this project. 
packaged, preserved, and transported in accordance with the GOAPP and 
SOAP and with U.S. Navy and EPA procedures. 

The SOAP will address all phases of the 

All of the OA/QC 

All samples will collected, handled, 
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12. AERIAL PH- ANALYSIS 

Prior to the initiation of fieldwork, E C E will examine all available 
aerial photographs of NAS Pensacola for past and present conditions, 
features, and developments which may have direct relevance to the 
fieldvork methodology. 
assembling and stereoscopically analyzing historical photographic 
imagery and topographic MPS available for the site area. 
purpose of supporting the development of field investigation strategies, 
efforts will be made to obtain photographs of an appropriate scale that 

The aerial photograph analysis task will involve 

For the 

will allow for analysis of past and present surface conditions, 
drainage, and land use. Photographs showing the history of site 
activities will be analyzed to obtain information regarding the 
evolution of site features vhich might have affected hydrologic 
conditions. 
photographs will provide insight applicable to such tasks as field 
reconnaissance and monitoring well placement. In addition, the analysis 
of historical and current aerial photographs, performed in conjunction 
with geophysical investigation, will aid in the accurate determination 
of the extent of the formerly used area at the si*. 

The historical perspective gained by studying aerial 
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Prior to conducting any augering, boring, drilling, or excavation 
activities, E L E will locate all underground cables, pipes, utilities, 
or other obstructions which may become damaged or otherwise hinder 
fieldwork. 
Uorks and Southern Bell) will be contacted to identify the location of 
all underground utilities in the site area. 
examine available maps and documents and conduct a metal detector survey 
on site to determine the presence of any other potentially hazardous 
subsurface features. If appropriate and applicable, other surface 
geophysical techniques may be used to locate deeper obstructions not 
readily detected with a metal detector. The locations of all under- 
ground utilities or obstructions will be marked with surveyors flags, 
day-glow paint, or by other methods as appropriate. This task may be 
conducted as part of the physical survey but will be considered a 
separate task for cost purposes. 

The appropriate authorities (e.g., NAS Pensacola Public 

In addition, E L E will 

t . 
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14.1 
The primary objective of the Phase I field screening investigation is to 
effectively and efficiently focus the Site Characterization (Phase 11) 
and subsequent Extent Delineation (phases I11 and IV) studies. 
field screening phase will employ a variety of field investigation 
techniques, including the collection of samples for laboratory analysis. 
However, the analysis of these samples will be subject to less rigorous 
QA/W requirements, reflecting the "focusing" objective (as opposed to a 
formal contaminant quantification objective) of this phase. 
screening task will utilize all existing information from preceding 
tasks, including aerial photograph analyses, to adjust the locations of 
the various surveys and sampling locations, thereby achieving optimum 
results. 
discussed in detail in Section 9.1 of the GQAPP. 

Phase I - Field Screening 

The 

Each field 

The objectives/advantages of the field screening methods are 

, 

14.1.1 Physical Survey 

# 

14.1.1.1 Overall Physical Reconnaissance c 

A field reconnaissance survey will be conducted on and around the sites 
9, 10, 23, 29, and 34 areas. 
be used as guides in locating surface features. 
be made regarding surface conditions, stressed vegetation, and surface 
drainage patterns. 

Available aerial photographs and maps will 
Visual inspections will 

During the reconnaissance survey, the field team will identify areas 
which present the most suitable conditions for the establishment of 
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grid survey baselines. 
field investigation is discussed in the following sections. 

The use of a grid system as part of the Phase I 

The reconnaissance survey team will utilize radiation and air monitoring 
equipment during walkovers of each site areas, in accordance vith 
Section 6.1.1 of the GOAPP. In the event that any [areas vith readings 
above backgromd] are located, the area(s) will be. flagged and 
identified on a site map for future reference. 
physical reconnaissance will be mapped in detail and recorded in the 
f ield logbook. 

All findings of the 

i 

14.1.1.2 Radiation SurpCy 

A radiation survey will be conducted on sites 9 and 10. 
will be used at 1 meter above the ground to approximate site team 
exposure. 
ground level to locate source "hot spots." 
radiation survey will be in accordance with Section 6.3.6 of the GQAPP. 

A micro-R-meter 

A gamma scintillation detector also will be used directly at 
The performance of the 

14.1.1.3 BRU/OVA Surface Bmissions Survey [ad Particulate Air 

This survey will be performed at sites 9, 10, 23, 29, and 34 across all 
unpaved areas and at c r a b  and openings on the paved areas using a 
Poxboro organic vapor analyzer (OVA) or other equivalent monitoring 
equipment. 
points set at 25-foot centers (see Section 14.1.2) to identify potential 
source areas of VOCs. A -re detailed survey, inclbding readings in the 
breathing zone, will be conducted across these potential source areas as 
well as the areas deemed necessary by the results of the reconnaissance 
survey. 

k r 4 n g I  

Readings will be taken 2 inches above the surface at grid 

Preliminary air screening will be conducted with a particulate monitor, 
such as a Mini-Ran, to determine if the site represents a source of 
particulates in the air. 
accordance vith Section 6.1.(1] of the GOAPP. 

The air [screening] will be conducted in 
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14.1.1.4 Eabi tat/Biota SurVe~ 
During the physical reconnaissance, an E h E biologist/ecologist will 
determine the on-site terrestrial and aquatic habitats and the 
surrounding habitats which may be affected by off-site contaminant 
migration. During the walkover survey, rare, threatened, and endangered 
species and their potential habitats will be identified and an 
evaluation will be.made of general site conditions to support viable 
populations of plants and animals. 
conducted for each site as well as an evaluation of the literature. 

A habitat/biota survey will be 

14.1.2 Geophysical Survey 
The sites 10, 23, and 34 areas will require electromagnetic terrain 
conductivity (En-31 and En-34XL) and magnetometer (Hag) surveys. 
surveys will not be conducted on sites 9 and 29 due to interferences 
from steel rebar in the concrete apron. 

The 

These surveys will be performed 
in accordance with field methodologies and data interpretation 
techniques discussed in Section 6.2 of the GQAPP. 

The effort will require the initial establishment of a grid system over 
the study area. To accomplish this, at least two baseline transects 
will be established (providing an x and y axis) and flagged at the 
specified intervals. A transit survey instrument will be used to 
establish the baselines, and a Brunton compass and tapk measure will be 
used to complete the grid system for the study area; 

8 

The EL31 and Hag surveys vi11 be conducted b) obtaining measurements at 
each 25-foot interval grid point. 
alternating grid point locations (a spacing of 50 feet). 

EH-34XL readings will be obtained at 

The geophysical data, in conjunction with other background data, vi11 be 
used to identify water table conditions and the location of potential 
subsurface contamination, and to ascertain the horizontal and vertical 
orientation of contamination, if located. Ultimately, the interpreta- 
tion of these data will be a primary consideration in the development of 
a rationale for phases I and I1 monitoring well placement strategies. 
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14.1.3 Analytical Screening 

14.1.3.1 Laboratorp Analyses 
Phase I sampling activities for each site will require soil sampling, 
installation of shallow temporary monitoring wells, and groundwater 
sampling. 
screening parameters. 
developed for the Phase I effort to efficiently and cost-effectively 
focus subsequent phases of site characterization and contaminant extent 
delineation. Analytical screening is addressed in detail in Section 9.1 
of the GQAPP. Analytical requirements for samples collected in Phase I 
are shown in tables 14-1 and 14-2. 

All samples vi11 be analyzed in the laboratory for analytical 
The analytical screening program has been 

i 

Soil -- Fifty-eight soil borings will be drilled in Group F sites: 15 
on Site 9, six on Site 10, 17 on Site 23, eight on Site 29, and 12 on 
Site 34 (see Figure 14-1). At each location, soil samples will be 
collected and composited over 5-foot intervals to the water table. 

The soil samples will be collected using either a solid stem auger 
or hand-operated bucket auger. All sampling, composi ting, and 
lithologic logging will be performed in accordance with Section 6.6 of 
the GQAPP. Bquipment decontamination will be performed in accordance 

, with Section 6.10 of the GQAPP. 

For planning purposes, one soil sample is assumed at each soil boring 
location. Thus, a total of 58 soil samples i's tentatively projected. 

I 

Groundvater - Approximately 24 stainless steel temporary monitoring 
wells will be installed on these sites: 
10, seven on Site 23, three on Site 29, and five on Site 34 .  Each well 
vi11 have 5 feet of 0.01-inch slotted screen and will be installed to a 
depth at which the well screen brackets the water table (i.e., the top 
of the screen extends slightly above the water level). 
Figure 14-1, the locations for these wells are tentative. There are 

six on Site 9, three on Site 

As shown on 
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NO. o f  An.lytic.1 
hdiur s.mp1.r mp1ic.t.r Tot81 suit.. *b 

Qrouaduat.re 6 1 

TOTAL 21 2 

16 A 

1 A 

23 

s m  i o  

lo. o f  
hdiur s8mpl.r Duplicator Tot.1 

An.lytic.1 
suit.. *b 

soil 6 

Qrouaduat.rc 3 

TOTAL 9 

A 

A 
0 

NO. or Analytical 
Hodfur s.mp1.r Dup1ic.t.r Total sui t.. *b  

so i l  11 1 1 A 

Qrouadwat.rc 7 1 8 A 

TOT= 24 2 26 

a 
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rnalgtical lo. of 
mdim Saqlo .  Duplicat.0 Total 

i 

soil 8 1 9 

Oroundwatorc 3 1 4 

TOTAL 11 2 13 

A 

A 

SITE 34 

uo. of Aaalytical 
mdim sup100 Duplicat.0 Total suitoa I 

aoii 12 1 13 A 

Oroundwatorc 5 1 6 A 

TOTAL 17 2 19 

aAnalptical 8uito dooipnatioao aro a0 follows: 

A = Volatilo or9u1ic co~poundo, polyaucloar .tOMtiC,hydrOC8rbOn8, 
phonolo, pooticido8 .and total PCBo , total- rocovorablo hydrocarbono , 
and rtalo (total, unfiltotod). 

bSpocific conrtituonto oncorpaoood by the variouo chorical group. includod 
within 
tho Qonoric Quality Aoouranco Projoct Plan. 

analytical ouito A aro idontifiod in Tabloo 9-1 through 9-4 of 

COroundwotor omnploo and analytical roquirononts shown aro for Phaso I 
temporary wollo only. 
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9 2 1 1 . 1  1 1 7 A 

23 1 1 1 1 1 1 6 A 

29 1 1 1 1 1 1 6 A 

34 4 1 1 1 1 1 9 A 

TOTAL 0 4 4 4 4 4 28 

'Trip blanks will bo analyxod for Targot Coapound List IT-) volatilo orpanic eoapounds only. 

bpro~orvatitn blanks will bo .nalyxod for  T U  volatilo organic coapounds, total rocovorablo 
hydrocarbons, tot81 TCL r t a l ~ ,  and cpanido. 

'Aaalytical suit. dosignations at. as follovs: 

A I TCL volatilo organic eoapoundm plum xylono and kotonos, TCL baso/noutral and acid 
oxtractablo organic co.pounds, TCL posticidom and P a s ,  total rocovorablo hydrocarbons. 
%L rtals (total 1i.o. .  untiltorod) and dimsolvod (i.0.. ailliportfiltorod]J, cyanid., 
total organic carbon, bardnoms fvator only), and alkalinity (vator only). 

abovo-list06 analytical suitss aro idontifiod in Tablos 9-5 through 9-13 o f  tho OpAPP. 
dtpoeif ic coastituonts oncoapassod by tho various choaical groups includod vithin tho 

, 
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SCALE 

0 200 400 600 800 FEET - 
KEY: 

@ Existing Monitoring Well 

0 Tmratiw Soil Boring Building 

0 Tmratiw Temporary Moniroring we11 

Figure 14-1 TENTATIVE SOIL BORING AND TEMPORARY MONITORING WELL 
LOCATIONS, SITES 9,10,23,29, AND 34 - PHASE I 
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eight existing monitoring wells associated with this group of sites. 
All eight wells will also be purged and sampled during Phase I. The 

interpreted results of the geophysical investigation, as well as 
information gained from field reconnaissance surveys and aerial 
photograph interpretations, will allow adjustments and finalization of 
the temporary shallow well network. 

The 24 temporary vells and eight existing wells will be purged and 
sampled in accordance with sections 6.7  and 6.8 of the GOAPP. 

i 14.1.4 Hydrologic Assessment 
The temporary vells and existing well network will be surveyed to obtain 
top of casing (TOC) elevations referenced to a U.S. Geological Survey 
(USGS) datum or to a suitable established benchmark located within the 
vicinity of sites 9, 10, 2 3 ,  29,  and 34.  Static water levels will be 
measured in each well to determine shallow groundwater flow direction 
and horizontal hydraulic gradient. 

In conjunction with the wellhead survey, the elevations of other nearby 
features such as ponds, streams, and ditches will be established. 

Rydrologic data collected during Phase I will be evaluated in 
conjunction with geophysical and analytical screening data, and any 
evidence of lateral contaminant migration in shallov groundwater will be 
assessed. The conclusions of these evaluations will form the basis for 
permanent monitoring well installations durin'g phases I1 and 111. 

I 

14.2 Phase II-Cbaracterization/Bxtent Delineation 
This section of the Contamination Assessaent/Remedial Activities 
Investigation Work Plan--Group P (Site 9, Navy Yard Disposal Area: Site 
10, Commodore's Pond; Site 23, Chevalier Field Pipe Leak Area; Site 29, 
Soil South of Building 3460; Site 34, Solvent North of Building 3557) ,  

Naval Air Station Pensacola, Pensacola, Florida, has been entirely 
revised to reflect the results of the Phase I activities proposed in the 
original work plan document (June 1990). The original version (June 
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1990) of Section 14.2 of this work plan is presented in Appendix D. 
Because portions of Group N Site 36 (Industrial Waste Sewer) occur 
across each Group P site, this revised Section 14.2 also reflects the 
relevant results of the Phase I investigation of Site 36. 
through 14-6 show the actual Phase I sampling locations and location 
designations. 
five Group P sites and the adjacent portions of Group N Site 36 
(Industrial Waste Sewer). 

Figures 14-2 

Figure 14-7 presents Phase I sampling locations for the 

The results of the Phase I investigation of sites 9, 10, 23, 29, 34, and 
presented, respectively, in the following E h E documents: i 36 are 

0 

0 

0 

0 

0 

0 

Final Draft Interia Data Report, Contamination Assessment/ 
Remedial Activities Investigation, Navy Yard Disposal Area 
(Site 9), Naval Air Station Pensacola, Pensacola, Florida, 
April 1992; 

Final Draft Interim Data Report, Contamination Assessment/ 
Remedial Activities Investigation, Commodore's Pond (Site 
lo), Naval Air Station Pensacola, Pensacola, Florida, April 
1992; 

Final Draft Interim Data Report, Contamination Assessment/ 
Remedial Activities Investigation, Chevalier Field Pipe 
Leak Area (Site 23), Naval Air Station Pensacola, 
Pensacola, Florida, April 1992; 

Final Draft Interim Data Report, Contamination,Assessment/ 
Remedial Activities Investigation, Soil South of Building 
3460 (Site 29), Naval Air Station Pensacola; Pensacola, 
Florida, April 1992; 

Final Draft Interim Data Report , Conthination Assessment/ 
Remedial Activities Investigation, Solvent North of 
Building 3557 (Site 34), Naval Air Station Pensacola, 
Pensacola, Florida, April 1992; and 

I 

Final Draft Interim Data Report, Contamination Assessment/ 
Remedial Activities Investigation, Industrial Waste Sewer 
(Site 36), Naval Air Station Pensacola, Pensacola, Florida, 
Volumes I through V, April 1992. 

In general, the results of E h E ' s  Phase I investigation of sites 9, 10, 
23, 29, and 34, revieved in combination with those of previous 
investigations of the sites (NEESA 1983; Gill 1984, 1986), indicated the 
following: 
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Site 9 

0 

0 

0 

0 

0 

Low levels of radiation are present at Site 9. 
of the source material(s) and the extent of potential 
contamination are currently unknown. 

The nature 

Low concentrations of metals are widespread in soils across 
Site 9. 
unsaturated zone is likely attributable to localized 
sources of contamination, extensive redistribution of Site 
9 soils during frequent construction and associated earth 
moving activities, and/or endemic or ambient sources in the 
area. 

The widespread distribution of metals in the 

Elevated total recoverable petroleum hydrocarbon (TRPH) 
contamination was detected in soils primarily along the 
perimeter of the site and also along the portion of the 
industrial waste sewer line (Site 36) that crosses Site 9. 

Polynuclear aromatic hydrocarbons (Pus) were detected only 
at Phase I soil boring BO02 'at twice the detection limit. 
Stained soil and strong petroleum odors at this location 
indicate a local contaminant source. 

Groundwater contamination at Site 9 primarily consists of 
metals. Elevated lead concentrations detected in many of 
the Site 9 Phase I groundwater samples exceed the Florida 
Primary Drinking Water Standard and may indicate localized 
contaminant sources in the saturated zone. 

Site 10 

o TRPE contamination is apparently distributed throughout the 
soil column in most areas of Site 10 except-in the 
northwest port ion. 

o Elevated PAH and phenol concentrations are #resent in soil 
in the northeast portion of Site 10. 'Eigh phenol 
concentrations are also sporadically distributed across the 
east and west-central site areas. 

o Lead, chromium, cadmium, and nickel concentrations 
exceeding the Florida drinking water and groundwater 
standards were detected in groundwater samples from wells 
in the northwest area of Site 10; these may be attributable 
to an undetermined source possibly impacting Site 10 from 
the west. Lead concentrations, which were elevated with 
respect to the Florida Primary Drinking Vater Standard and 
detected in groundwater from all three Site 10 temporary 
vells, suggest endemic or ambient sources in this area. 
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o Eigh phenol concentrations detected in vel1 TWO02 
groundwater samples (in the northeast area of the site) may 
be associated with localized, on-site and/or off-site 
sources. 

Site 23 

. o  

0 

0 

0 

0 

0 

Site 29 

The highest concentrations and greatest variety of metals 
were observed in boring BOO1 soil samples (in the southern 
area of Site 23). High PAE concentrations and stained soil 
were also observed at this location. Soil contamination in 
this area may be associated vith a localized on-site source 
and corresponds to the area vhere metallic debris vere 
encountered during drilling and prominent electromagnetic 
and magnetic anomalies were observed. 

High TRPH, PAB, and phenol concentrations vere detected in 
boring BOO8 soil samples (in the vestern area of Site 23). 
Petroleum-saturated soils also vere observed at this 
location; therefore, a local source, possibly one of the 
reported historical fuel pipe leaks, is probably located in 
this area. 

TRPHs were detected in soil samples from borings BO11 and 
BO12 (along the east perimeter of Site 23). 

High Concentrations and a variety of metals were detected 
in groundvater samples from wells in the southern area of 
Site 23; sediments in this area may have been contaminated 
by a local source, probably associated vith metallic debris 
and wire buried in this area. I 

Arsenic and lead concentrations, detected in groundvater 
samples from wells across the site, vere elevated with 
respect to the Florida primary drinking vater standards, 
suggesting endemic or ambient sources in the site vicinity. 

TRPHs, PAEs, and phenols, detected insgroundwater samples 
from wells in the vest and central portions.of the site, 
are apparently associated with a localized on-site source: 
however, a potential source of phenol contamination is also 
present west of Site 23. 

o TRPHs appear to be limited to soils in the northern area of 
Site 29 and along the industrial vaste sever line (Site 
36). 
indicate a potential local source in this area. 

TRPEs detected in the northern area of Site 29 may 
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o PAEs were detected in samples from one soil boring (BOO6) 
along the eastern site perimeter and may indicate a 
localized presence in this area. 

o A potential source of groundwater metals contamination may 
exist on Site 29 along the industrial waste sewer line 
(Site 36)--groundwater samples collected from wells along 
the sewer line exhibited relatively higher levels of metals 
than other Site 29 groundwater sampJes. Bowever, arsenic 
concentrations in WOO7 (southern area of Site 29) exceeded 
the Florida Primary Drinking Water Standard. 

o Hethylene chloride was detected in a groundwater sample 
(GV008) from the western portion of Site 29. 
and extent of this contaminant are currently unknown. 

The source 

Site 34 

o Limited areas of soil TRPH contamination were detected Sn 
the southern portion of Site 34 near the pipeline from the 
tank farm to Building 3557 apd also along the portion of 
the industrial sewer line (Site 36) located across Site 34.  
Very low levels of PABs were also detected in Site 34 soils 
in two areas along the industrial sewer line. 

o The highest metals concentrations detected in groundwater 
samples from wells on Site 34 occurred in samples obtained 
from Site 36 (industrial sewer line) wells during the 
corresponding Site 36 Phase I investigation. These occur- 
rences indicate a potential source of metals contamination 
along the sewer line. 

o TRPHs, PABs, and phenols were detected in groundwater 
sample GWOll collected near the tank farm pipeline, 
indicating a potential source in this area.. Phenols were 
also detected in groundwater sample GW007 in the area west 
of the tank farm. 

I . 
In light of the Phase I results summarized above, the objectives of the 
Phase I1 investigations of sites 9, 10, 23, 29, and 34 will be as 
f ollovs : 

Site 9 

o Identify, to the greatest extent possible, the on-site 
sources of radiation, metals, and organic contamination as 
well as potential ambient sources of contamination in the 
site vicinity; 
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I 

o Fully characterize the naturelmagnitude and delineate the 
overall extent of on-site soil and groundwater 
contamination; and 

o Initiate the Risk Assessment and, as varranted, the 
Feasibility Study for the site. 

S i t e  10 

o Identify, to the greatest extent possible, the on-site 
sources of metals and organic contamination, additional 
off-site sources of contamination, and any potential 
ambient sources of contamination in the site vicinity; 

o Fully characterize the nature/magnitude and delineate the 
overall extent of on-site soil and groundvater 
contamination; and 

o Initiate the Risk Assessment and Feasibility Study for the 
site. 

Site 23 

o Identify, to the greatest extent possible, the on-site 
sources of metals and organic contamination, the 
impact of any off-site sources of Contamination, and any 
potential ambient sources of contamination in the site 
vicinity; 

o Fully characterize the naturelmagnitude and delineate the 
overall extent of on-site soil and groundwater 
contamination; and 

o Initiate the Risk Assessment and Feasibility Study for the 
site. 

Site 29 
I . 

o Identify, to the greatest extent possible, the on-site 
sources of metals and organic contamination as well as 
potential ambient sources of contamination in the site 
vicinity ; 

o Fully characterize the naturelmagnitude and delineate the 
overall extent of on-site soil and groundwater 
contamination; and 

o Initiate the Risk Assessment and, as varranted, the 
Feasibility Study for the site. 
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Site 34 

o Identify, to the greatest extent possible, the on-site 
sources of metals and organic contamination, additional 
off-site sources of contamination, and any potential 
ambient sources of contamination in the site vicinity; 

o Fully characterize the naturehagnitude and delineate the 
overall extent of on-site soil and groundwater contamina- 
tion and potential on-site and off-site stormwater drainage 
ditch sediment contamination; and 

o Initiate the Risk Assessment and, as warranted, the 
Feasibility Study for the site. 

In order to meet the above objectives, the Phase I1 investigation of 
sites 9, 10, 23, 29, and 34 will include the following elements: 

Contaminant source survey; 

Drainage ditch sediment sampling (Site 34 only); 

Soil sampling; 

Installation of shallow and intermediate (sites 10 and 34 
only) monitoring wells; 

Collection of groundwater samples from all existing and 
newly installed wells; 

Eydrologic assessment: and 

Engineering survey. 
, 

The specific scope of work associated with each of the above elements is 
described in sections 14.2.1 through 14.2.4. -In developing the specific 
scopes of work, the Phase I and previous analytical results have been 
evaluated regarding all requirements of the CERCLA and Superfund 
Amendments and Reauthorization Act (SARA), as well as all other ARARs. 
For sites 9, 10, 23, 29, and 34, these ARARs include: 

o Resource Conservation and Recovery Act (RCRA); 

o Clean Water Act (CVA); 

o Safe Drinking Water Act (SDUA); 
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0 

0 

0 

0 

0 

Formal, 

40 CPR Parts 264, 265, 270, and 271 (Corrective Action for 
Solid Vaste Hanagement Units at Hazardous Vaste Hanagement 
Facilities; Proposed Rule); 

Chapter 17-25, Florida Administrative Code (FAC; Regulation 
of Stormvater Discharge; 

Chapter 17-3, PAC (Water Ouality Standards); 

Chapter 17-550, PAC (Drinking Vater Standards, Monitoring, 
and Reporting); and 

Chapter 17-770, PAC (State Underground Petroleum 
Environmental Response). 

quantitative air sampling vi11 not be conducted during Phase I1 
at sites 9, 10, 23, 29, and 34 because no evidence that these sites 
represent a potential source of airborne volatile or particulate conta- 
minants vas revealed by the Phase I surface emissions survey, particu- 
late air screening, or fieldvork air monitoring activities. 
sampling also will not be conducted during Phase I1 because the poten- 
tial contaminants of concern have not been sufficiently characterized. 
Eovever, base-wide biota sampling will be conducted in conjunction with 

Biota 

the investigation of operable units (OUs) 15, 16, and 17 (Bayou Grande 
Area, NAS Pensacola Wetlands, and Pensacola Bay Area, respectively). 

Based on the results of the activities identified above, during Phase 11 
E 6 E will initiate the appropriate Risk Assessment and, as warranted, 
Feasibility Study activities. 
directed tovard identification of contaminants of concern as well as 
identification of data gaps that must be elimbated to support the 
eventual completion’of a Baseline Risk Assessment for the sites. If no 
data gaps are identified, the Baseline Risk Assessment will be completed 
during Phase 11. 

Risk Assessment actiyities will be 

. .  

Feasibility Study activities, which will be required for sites 10 and 
23 and may be required for sites 9, 29, and 34, will be directed tovard 
identification of data gaps that must be eliminated to support the 
eventual completion of a comprehensive Feasibility Study for the site. 
If no data gaps are identified, the Feasibility Study vi11 be completed 
during Phase 11. 
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In addition, if warranted, E & E will evaluate the Phase I1 results to 
identify whether any interim remedial measures (IRHs) are required and 
develop recommendations for implementation of these IRHs (see Section 
14.2.5). 
approval. 

IRHs vi11 only be implemented following receipt of EPA 

All Phase I1 investigation activities and results will be discussed in a 
separate interim data report for each site structured in the required 
format of a formal draft remedial investigation (RI) report. This Phase 
I1 interim data report will provide a complete data synthesis incorpora- 
ting the results of E b E ' s  Phase I and Phase I1 investigations, as well 
as the results of previous investigations. The interim data report will 
specify whether additional Phase I11 assessment activities are required, 
or whether the formal draft R I  report for the site can be prepared. 

All Phase I investigation activities were completed in accordance with 
E L E ' s  1990 G O U P  for Contamination Assessments and Remedial Activities 
at NAS Pensacola. 
completed in accordance with the newly revised, updated 1992 version of 
this document, subject to its approval. 
references apply to the 1992 version of the GQAPP. 

All Phase I1 investigation activities will be 

In this section (14.2), all 

14.2.1 Contaminaut Source Survey , 

A supplemental contaminant source survey will be performed at sites 9, 
10, 23, 29, and 34 to obtain a comprehensive understanding of potential 
additional contaminant source(s) in the site uiciniyies. 
associated with the contaminant source survey at these sites will 
include : 

Specific tasks 

Site 9--Identification of the source(s) and nature of material that have 
contributed to the area of radiation detected on site. 

Site 10--Identification of any nearby activities/facilities that may be 
directly impacting the site, particularly activities in areas from which 
surface runoff flovs onto Site 10. 
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. 

Site 2%-Determination of whether any normal, daily, facility-specific 

and/or base-wide activities, such as aircraft operations, may have 
created potential, low-level, ambient sources of TRPA or other 
contamination. 

Site 29--Determination of whether any normal, daily, facility-specific 
, and/or babwide activities, such as aircraft operations, may have 
created potential, low-level, ambient sources of TRPB or other 
contamination. 

Site 34 

o Identification of any current activities in Building 3557 
that may be impacting the site: and 

o Delineation of the stormwater drainage ditch system on site 
and in the site vicinity and evaluation of the potential 
effects the system may have on the distribution of site 
contaminants and off-site contaminant migration. 

The survey will utilize existing information in NAS Pensacola files, 
previous investigative reports, and interviews with current and former 
employees of the NAS Pensacola facility. All background source survey 
work will be conducted in close communication with the facility 
Installation Restoration (IR) coordinator as the survey may need to 
access reposi toties and/or individuals at several locitions among the 
various tenant commands. 

Figures 14-8 through 14-11 shows the proposed Phase I1 soil boring and 
monitoring well locations for sites 9, 10, 23, and 29, respectively. 
Figure 14-12 shows the proposed Phase I1 sediment sample, soil boring, 
and monitoring well locations for Site 34. Figures 14-8 through 14-12 
include the relevant proposed Site 36 Phase I1 sampling locations. 
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Flgure 14-8 
PROPOSED SOIL BORING AND MONITORING WELL LocATloNs 

NAS PENSACOLA SITE 9 - PHASE II 
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Figure 14-9 
PROPOSED SOIL BORING AND MONITORING WELL LOCATIONS 

NAS PENSACOLA SITE 10 - PHASE II 
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Figure 14-10 
PROPOSED SOIL BORING AND MONITORING WELL LOCATIONS ’ 

NAS PENSACOLA SITE 23 - PHASE II 
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PROPOSED SOIL BORING AND MONITORING WELL LOCATIONS 

NAS PENSACOLA SITE 29 - PHASE II 
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Tables 14-3 through 14-7 summarize the sampling and analytical require- 
ments, including QA/W samples, for the Phase 11 investigations of sites 
9 ,  10, 23,  29, and 34,  respectively. 
follows : 

Tables 14-8 through 14-18 are as 

0 Tables 14-8 and 14-9 provide the specific rationale for 
each proposed Phase I1 Site 9 soil boring and monitoring 
well location, respectively, and for the analytical suite 
associated with each proposed Phase I1 sampling locat ion. 
(Groundwater samples to be collected from the two existing 
on-site wells and analyzed for suite A, see below, are not 
included in Table 14- 9 . )  

Tables 14-10 and 14-11 provide the specific rationale for 
each proposed Phase I1 Site 10 soil boring and monitoring 
well location, respectively, and for the analytical suite 
associated with each proposed Phase I1 sampling location. 

Tables 14-12 and 14-13 provide the specific rationale for 
each proposed Phase I1 Site 23 soil boring and monitoring 
well location, respectively, and for the analytical suite 
associated vith each proposed Phase I1 sampling location. 
(Groundwater samples to be collected from the existing 
on-site well and analyzed for suite A, see below, are not 
included in Table 14-13.) 

Tables 14-14 and 14-15 provide the specific rationale for 
each proposed Phase I1 Site 29 soil boring and monitoring 
well location, respectively, and for the analytical suite 
associated with each proposed Phase I1 sampling location. 
(Groundvater samples to be collected from the existing 
on-site well and analyzed for suite A, see belov, are not 
included in Table 14-15.) 

Tables 14-16, 14-17, and 14-18 provide the specific 
rationale for each proposed Phase I1 Site 34 sediment 
sample, soil boring, and monitoring vel1 location, respec- 
tively, and for the analytical suite associated vith each 
proposed Phase If sampling location. (Groundvater samples 
to be collected from the four existing on-site wells and 
analyzed for suite A, see below, are not included in 
Table 14-18. ) 

The sample location reference numbers listed in tables 1b-8 and 14-9 

correspond to the location numbers on Figure 14-8; the sample location 
reference numbers listed in tables 14-10 and 14-11 correspond to the 
location numbers on Figure 14-9; the sample location reference numbers 
listed in tables 14-12 and 14-13 correspond to the location numbers on 
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T b l O  14-3 

lo. of Dupli- Trip Prosorva ivo Fiold ltinsato Analytical 
Mdium Samplosa catoa Blanks Blanks ' Blanks Blanks Total. sui toC 

1 
1111 
m 

1 1 9 A 
1111 - (11.1 b 
1111 1111 (2) D 

TOTAL 13 2 4 1 1 2 23 
(13) 1111 m WR 1111 1111 (13) 

14~1usPIvB8000:T0479/1~98/10 

toy : 

'Tho number of samplos shova in paroathosos will bo analyxod for tho additional parawtors 

bTrip blanks will bo analyxod for ~ppondix IX volatilo organic compounds (VOCs) only. 

indicatod. 

Prosoroativo 
blanks vi11 bo analysod for Targot Compound List (TCL) VOCs, total rocovorablo potroloum 
hydrocarbons (TRFIls), dimsolvod Targot halyto List (TAL) rtals, and cyanido. 

Analytical suit. dosignations aro am follows: e 

A = TCL WCs: TCL b.so-aoutral/acid oxtractablo organic compounds IBNAs): TCL posticidos, and 
polychlorinatod bipbonyls (PQs): TRPRs: TAL ntals (total I$..., unfiltorodl and dissolvod 
t i . .  .. ~illiportfiltorodl, vator only): cyanid.: gross alpha, bot., and gamma 
radioactivity: total organic carbon: hardnoss (vator only): and alkalinity tuator only). 

total wtals, cyanid., and sulfido. 

halogons, sulfur, igaitability, and cation oxchango capacity. 

phosphorus, dimsolvod oxygon ( in f iold) , 5-day biological oxy$on domand t BOD5 ) , and chomical 
oxygon dound (COD). 

I) = Appondix IX VOCs, Blu. ,  dioxins, posticidos, PCBs. organophosphorus posticidos. horbicidos, 

C = pli, alkalinity, porcont moisturo, grain siso, BTU contont, ash contont. total organic 

D = Total suap~adod'solid~, total tjoldahl nitrogon (Tltll), anonii nitrogon, orthophosphato 

dSpocif i c  eonstituonts oneompassod by tho various chomical' grbups i n h ~ d o d  vithin tho abovo-listod 

'3 boring locations x 3 dopth intorvala = 9 samplos. 

analytical suites aro idontifiod in tablos 9-6 through 9-15 of tho WASP. 

= lot roquirod. 

'2 oxisting wolls + 2 nov -11s (shallow) = 4 sarplos. 

Sourco: Ecology and Environnnt, Ins., 1992. 
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no. of Oupli- Trip Prosorva ivo ?iold Rinsate An. lyt i c,1 
nodium saqlosa catos Blanks Blank. ' Blanks Blanks Total' SUitOC' 

roil. 76 8 3 mf m 3 90 A 

QrO~ndu.tOr~ 19 2 2 1 1 2 2 7  A 

( 2 8 )  . m  !m m m NR (281 B 

0) nm m m m m I O  C 

TOTALI 95 10 5 1 1 5 117 
(36) m aR m am m (36) 

14~WA9P1UH~000:T0479/1399/10 

Koy : 

'Tho nurkr of sarp1.s shown in paronthosos will bo snalysod for tho additional parawtars 

bTrip blanks w i l l  bo analy8Od for Targot Compound'List (TCL) vohtilo organic conpounds (VOCs) only. 

indicatod. 

Ptosorvatiwo blanks w i l l  be ana1ys.d for TCL VOCs, total roeovorablo potroloum hydrocarbons 
(Trims), dissolved Tatgot Aaalyto List (TAL) rtals, and cyanid.. 

CAnalytical suit. dosipnations aro as follows: 

A = TCL VOCs: ?EL b.srnoutral/acid oxtractablo organic compounds ( D I U . ) :  TCL posticidos, and 
polychlorilutod biphonyls (?as): TRPlls: TAL motals (total ti..., untiltorod1 and disaolvod 
ti..., milliportfiltorod~, wator only): eyanido: gross alpha, bot., and g a m  
radioactivity: total orgaaic carbon: hardnoss Iwator only): and alkalinity luatot only). 

halogens, sulfur, iqnitability, and cstion oxehango capacity. 

phosphorus, di8solvod orygon (in tiold), 5-day biological orygon domand (BODs) ,  and chomical 
oxygon dolund (COD). 

B = pll. alkalinity, porcont moisture, grain si.., BTU contont, ash contont, total organic 

C = Total suspondod solid., total Kjoldahl nitrogon ITKN), aaonia nitroqon, orthophosphato 

dSpocif ic constitumts oncorpassod by tho various chomical groups includod within tho abovo-listed 

O 1 0  boring locations x 3 dopth intotvsls = 30 sanplos. plus 2 boring locations x S dopth intorvals = 

analytieal Suit.. aro idontifiod in t8bl.s 9-6 through 9-15 Of tho GQAPP. 

10 samplos. plus 6 boring locations x 6 dopth intorvals - 36,sanplos (total samplos = 76). - Not roquirod. 
'19 now ~ 0 1 1 s  (15 shallow and 4 intormodiato) = 19 samplos. 

Soure.: tcoloqy and tnvironwnt, Inc., 1992. 
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c 

No. 02 Dupli- Trip Prosorva~ivo riold Binmato Analytical 
nodi- Saqlosa cator Blanks Blanks Blanks Blanks Total' S"itOC' 

roil. 36 4 2 1Rf nR 2 44 A 
(12) nm nR 1R an 1111 (12) B 

~rouadwator~ 7 1 1 1 1 1 12 A 
( 4 )  nm ma 1R All mt ( 4 )  C .  

TOTAL 43 5 3 1 1 3 56 
(16) 1111 1111 an nn 1111 (16) 

14~Iu8PJuR1000:T0479/1400/10 

Koy : 

'Tho numbor of samplos rhoun in paronthomos will bo ana1yx.d for tho additional paramtors 

bTrip blanks will bo analy80d Zor Targot Compound List (TCL) wolatilo organic compounds (PoCs) only. 

indicatod. 

Prosorwativo blanks will bo ana1p.d for TCL VOCs, total rocovorablo potroloum hydrocarbons 
(TRPHs), dissolwod Targot Analpto List (TAL) wtals, and cyanid.. 

CAaalytical suit. dosipnations aro as follows: 

A TCL VOC6: TCL bas.aoutral/acid oxtrsctablo organic compounds (BNAB); TCL posticidos, and 
polychlorinatod biphonylr (PCBm): TIVRs: TAL mtalr (total ti..., uaZiltorod] and dissolvod 
ti..., rilliporo-flltorod], -tor only): cyanido: gross alpba, bota, and gama 
radioactivity: total orgmic carbon: hatdaOS6 (wator only): and alkalinity (vator only). 

halogons, sulfur, ipnitability, and cation oxchango capacity. 

phosphorus, dissolvod oxygon (in fiold). 5-day biological oxygon dorand (BOD5) ,  and chomical 
oxygon d o m d  (COD). 

B - pH, alkalinity, porcont moisture, grain siso, BTll contont, ash contont, total organic 

C - Total suspondod solids, total Kjoldahl nitrogon (TKlI), amonia nitrogon, orthophosphato 

, 
dSp.ciZic constituonts oncompamsod by tho various chomical groups includod within tho abowo-listod 

'12 boring locations x 3 doptb intorvals = 36 samplos. 

analytical suit.. aro idontifiod in tablos 9-6 through 9-15 of tho GQAPP. 

- Not roquirod. . t 

'1 oxisting woll + 6 now wolls (shallow) - 7 samplos. 
Sourco: Ecology and Environnnt, lac., 1992. 
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No. of Dupli- Trip Prosorva ivm Fiold Rinsatm Analyt&cal 
-diu. 8a~pl.s~ catos Blanks Blanks ' Blanks Blanks Total' suit. ' 

TOTAL 33 3 2 1 1 2 42 
(15) 111 m All m m (15 )  

14taAsPl~tOOO:TO479/1402/10 

Key : 

'Tho nurbor of sarplos shoun in paronthosos will bo analy8od tor thm additional paramtors 

bTrip blanks will bo analy8od tor Appendix I X  oolatilm organic compounds (VOCsl only. 

indicatmd . 
Prosorvativm 

blanks will bo analy8.d tot Tarqot compound List (TCL) VOCs, total.racovorablm potrolaum 
hydrocarbons (TRPlIs), diosolvod Targmt Malyto List (TAL) rtals, and cyanidm. 

CAnalgtical Suit. do8ignations aro fOllOWS : 

A = TCL VOCm: TCL bmoo-noutrml/acid oxtractablo organic compounds (BAA.): TCL posticidor, and 
polychlorinmtod biphenyls (?CBs): TRP88: TAL ntals (total ti..., untiltorod1 and dissolvmd 
1 i . m . .  rilliporrfiltorod~, uator only): cyanid.: gross alpha, bota. and g a r u  
radioactivity: total organic carbon: hardnmss (vator only); and alkalinity (watot only). 

B = Appondix IX VOCr, BAA., dioxins, pmsticidos, PCBs, organophosphorus posticidos, harbicidos, 

C = pR, alkalinity, porcont wisturo, grain siso, BTU contont, ash coptont, total organic 

D = Total suspondod solid., total Kjmldahl nitrogon ( T I W ) ,  a m o n h  nitrogon, orthophosphatm 

total ntals. cyanid., and sultido. 

halogons, sulfur, iqaitmbility, and cation oxehangm capacity. 

phosphoru8, dissolved oxygmn (in tiold). %day biological oxygmn dorand ( B O D 5 ) ,  and ehomical 
oxygon d o m d  (COD). 

dSpociffc constituonts oncompaasod by tho various chmmical gr:ups includad within tho abovo-listod 

' 8  boring locations x 3 d o p a  intorvals = 24 salplos. 

*#R = Aot rmquirod. 

'1 oxisting wmll + 8 now v r l l a  (shallow) = 9 sanplms. 

Soure.: Ccology and Bnvironmnt, Inc., 1992. 

analytical suitms at. Ldontitiod in tiblos 9-6 through 9-15 of tho OqAPP. 
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Tablo 14-7 

Ho. of Dupli- Trip ProSorVa i V 0  riold RinSatO halyt ical 
Itodium 8amplosa catos Blanks Blanks ' Blanks Blanks Total' Suitoc' 

Sodinnt 2 1 1 mto mt 1 5 A 
(1) All All mt mt mt ' (1) B 

soilf 1s I 1 1111 mt 1 19 A 
(9 )  All mt mt mt mt 19) B 

Oroundvat~r~ 11 1 1 1 1 1 16 A 
(4) All 1111 mt IIR 1111 (4) C 

TOTAL 28 4 3 1 1 3 40 
(14) All All an 1111 1111 (14) 

14~HAsPJuH8000:T0479/1403/10 

Kw: 

'Tho numbor of samplos sbown in parontbosos will bo analyxod for tho additional paramotors 

bTrip blanks will bo analy8.d for Targot Coapound List WCL) volatilo organic compounds (VOCs) only. 

indicstod. 

Prosorvativo blanks vi11 bo analy8.d for TCL VOCs. total rocovorablo potroloum hydrocarbons 
(Tlt?ns), dissolvod Targot Aaalyto List (TAL) motals, and cysnido. 

CAnalytical suit. dosignations aro as follovs: 

A - TCL VOCm: TCL baae-noutral/acid oxtractablo organic compounda (BIA.): TCL posticidos, and 
polycblorinatod bipboayls (?as): TRPWs: TAL motals (total t i . . . ,  unfiltorodl and dissolvod 
ti . . . ,  milliporo-filtorod], wator only): eyanido: gross alpha, bot., and 9 a u a  
radioactivity: total organic carbon: hardnosr (wator only): and alkalinity fvatsr only). 

B = @I, alkalinity, porcont misturo, grain sir., BRT contont. ash contont, total organic 
halogons, sulfur, ipnitability, sad cation orchango capacity. . 

C = Total suspondod solids, total Kjoldahl nitrogon fT=), ammonia nitrogon. ortbophosphato 
phosphorus, diasolvod oxyqon fin fiold), )-day biological oxygon domand ( B O D 5 ) ,  and chorical 
oxygon dound (COD). 

dSpocific constituonts oneomparsod by tho various chomical groups includod within tho abovo-listod 

'mt - not roquirod. 

'S boring locations x 3 dopth intorvals = 15 samplos. 

'4 oxisting volls + 7 nov volls ( 6  shallow, 1 intormodiato) = 11 samplos. 

Sourco: geology and Bavironwnt, Inc., 1992. 

analytical suitos a10 idontifiod in tablos 9-6 through 9-15 of tho a A P P .  
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Location 
Rotoronco Samplo 
Ilurbor (s ) Typo 4 SI. Location Rationalo 

Analytic.& 
Suit.( SI Analytical Rationalo 

1, 3 

2 

AWT Dotormina prosonco or absonco o t  
contamination in this moa.  
Radiation roadinqs rocordod abovo 
background durinq radiation ~urvoy. 

AWT 

A Charactoriro full mpoctrum o f  potontial 
contaminants. 

C Support potontial sit. rordiation 
plaaainp aetivitiom. 

Chvatod lovols oC P U B  dotoctod A Qaractoriso cull ~poctrum or potontial 
in Phaso I soil borinq DOOZ. contaminants. 

6 Satisfy R C M  roquiromoats. 
(0.5 - 2.5  

Coot) 

C Support potontial sit. romodiation 
planning activitios. 

Itoy : 

>UT = soil samples colloctod abovo uator table ot Collouinq intervals (mu): 0-0.5, 0.5-2.5. and 2.5-5 Coot. 

PARS = Polynucloar aromatic hydrocarbons. 

R C M  = Rosourco Consorvation and Rocovory Act. 

Sourco: Ccoloqy and gnvironmont, Inc., 1992. 

Spocitic paramotors includod uithin oach.analytical suit. arm qivon in Tablo 14-3. 

. . I *  



Location nationah Analytical Rationah 

I .  3 SQW Confirm naturo and mapnitudo of qroundwator A Charactoriso f u l l  spoctrur of potontial 
motala contamination dotoctod in P h a ~ o  I contamination 
tomporary monitorinq wolls W O O 8  and W 1 3 .  

0 Satisfy BcAA roquirorontr 
( Locat ion 
1 only) 

D Support potontial rito rowdiation 
. planning activitior 

14(nrUP~UWB000:10479/1405/7 

Koy : 

, ‘:no two oxistinq wolls 6H29 and 6130 wilJ. also bo ramplod durinq Phaso I1 tor analytical ruito A paramotorr. 
* 

SOW - Ocoundwator ramplo from shallow aonitorinq u o l l .  
CSpocitic paramotors includod within oach analytical suit. aro qivon in Tablo 14-3. 

RCPA = Rorourco Conservation and Racovory Act. 

Sourco: Ecology and Bnviconmont, Inc., 1992. v 

, , 

IDold iton oaclosod in brackots donoto 
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c. 
& 
I 
bJ 
03 

Location Rationale Alralytical Rationah 

7, 16, 19 A M  Dotormino tho prosoaco Of absonco of 
contamination in this aroa 

12, 23, 28 A M  

A 

B 

Confirm olovatod lovols ot P u s  and A 
phonols dotoctod in Phaso I borinq 
8002 and phonols in Phaso I borinqs 
8004 and BOOS B 

10,  11, 13, AWT Ddinoato latotal oxtont of Plul and phon01 A 
14, 21, 22, contamination dotoctod durinq Phaso I 
24, 25, 26, soil sampling 
27, 29, 30 

CbataCtOti80 full SpOCttIU Of 
potontial contaminants 

planning activitios 

Cbatactori~o tu11 spoctrur of potontial 
contaminants 

support pOtOntir1 Sit0 romodiation 

Support pOtOntia1 Sit0 tomodiation 
planning aetivitios 

Phon01 contraination is of dofinito 
concorn horo. PAll contamination is of 
potontial concorn (locations 10, 11, 
13, 14) 

toy : 

* A m  = Soil srmplos colloctod abovo watof tablo at tollowinq intotval8 (OW): 0-0 .5 ,  0.5-2.5, 2.5-5 foot (locations 10-14, 26-30): 
glso 5-10 and 10-15 f o o t  (locations 7, 161; and 15-20 foot (locations 19, 21-25). 
Spocific paramotors includod within oach analytical suit. aro qivon in Tablo 14-4. 

PAHs = Polynucloar rroartic hydrocarbons.h 

Sourco: Bcoloqy and Environaont, Inc., 1992. 
9 ,  . 



?&lo 14-11 

c 
0. 
I w 
\o 

Location Ratioaalo Analytical Rationah 

1,7,16,17, SOW 
19.23.28. 
3 1  

8,12 SGW Confirm natuco and magnitudo of groundvator A Cbaractoriro Cull spoctrur of potontial 
contamination dotoctod in Phaso I tolporary contaminants 
vollr M o l  and rwO02. 

C Support potontial sit .  romodiation 
1 Locat ion planning activitios 
8 only) 

Dolinoato oxtont and/or idontify SOU~CO of 
groundvator contamination dotoctod on 
Sit. 10 during Phaso I. Wolls aro at tho 
samo location o r  upgradiont of Pbaso t 
Sit. 10 uolls vhoco contamination dotoctod. 

A .  Dotormino absoaco o r  contamination in 
thoso aroas 

C Support potontial mito romodiation 
(locations planning activitios 
17, 19, and 

28 only) 

c 

14(~ASPlUR80OO:TO479/1409/7 . 8 .  

Roy at and of trblo. . 



Location nationah 

2.4.5.9.15 SOW Dotormino prosonco and natura of 
potontial shallow groundwator 
contamin'.tion. A l l  wolla aro 
hydraulically downgradiont of Sit. 
IO contamination dotoctod during 
Phaao I. , 

3.6,18,20 IOU 

Y 

& 
I 
4s 
0 

Dotormino prosbnco and naturo of 
intormodiatb gcoundwatoc contamination. 
Propoaod wolls aro cluatorod with ' 

propoaod ahallow wolla. 

A Charactoriro full opoctrum of potontial 
contaminant. 

C Support potential aito romodi.tion 
(Location planning activitios 
5 only) 

A Chacactociro full spoctrum of potential 
contaminanta 

C Support potontial aito r*MdiatiOn 
(locatiana planning activitioa 
6, 18, and 
20 only) 

14(WrrpP]uR8ooo:ro479/1409/7 . 
Key: 

'Downgradiont control vi11 bo pcovidod by Sit. 23 oriating ahallow woll a 6  ;nd Sit. 23 propoaod ahallow woll location 1 (1.0 

CSpocific paramotors includod within oach analyticak auito aro givon in Tablo 14-4. 

Sourco: Ecology and EnViCOnB~nt, In'c., 1992. 

bTablo 14-13 and riquro 14-10). * * ,  
SGW = Groundwator sa~plo from ahallow monitoring woll: IOU = groundwator aa.plo from intormodiato monitoring woll. 



Location Rational. 
Analyticah 
suit. ( s ) Analytical Rationalo 

I , (  ANT Dotormine prosonco or absanco of 
contamination in this aroa. 

9,11 ,12  

2,5,10 AUT 

Dolinoato 1 B t O C a l  08tont of dotoctod 
Phaso I contamination. 

Confirm dotoctod Phaso I soil 
contamination: Location 5 (TRPIs, 
P M a ,  and phenols); locations 2 
and 10 (TIPHI only). 

A charactariso full spoctrum of potontial 
contaminants. 

B Support potontial sit. romodiation 
( Locatioa planainq activitios. 

8 only) 

A Cbacactoriro full spoctrum of potontial 
contaminants. 

a Support potontial sit. romodiation 
(locations planninq activitios. 
9 and 11 

only) 

A . ChaC@CtOCi80 full SpOCtCU8 Of pOtOnti.1 
contaminants. 

B Support potontial aito romodiation 
(tocation 5 planning activitios. 

only 1 
v 

3 , 4 , 6 , 7  AUT Dolinoato latoral oxtont of dotoctod A Charaetoriso full spoctrum of potontial 
Phaso I contamination. contaminants. 

14~IUSPJvR1000:20419/1415/7 - I ,  

Noto: Additional Phaao I1 soil samplinq locations OF Sit. 23 havo boon includod in tho proposod Phaso I1 sampling for Sit. 36 
(Industrial Sowor tino-+roup R; so. E i E 1992.). 

Key : 

>UT=Soil ramplor colloctod abovo wator tablo at following intorvals (BLS): 0-05.  0 . 5 4 . 5 ,  and 2.5-5 foot. 

P U S  = Polynucloar aromatic hydrocarbons. 
TRPIIa - total cocovorablo potroloum hydrocarbons. 
SOUCCO: Ecoloqy snd Snvironmont, Inc., 1992. 

Spocific pararotors includod within oach analytical suit. aco givon in Tab10 14-5. 

[Bold i t o u  onelomod in braeloto &roto 
cLuqos to laot vermiom OC docow.tI 



location 
Roforonco Samplo 
wurbor I s )a typo I s I 

~~ ~ ~ 

Location Rational. 
Analyticat 
Suit.( S) Analytical Rational. 

5, 9 SOY Confirm naturo and uqnitudo o f  qrounduator A Charactoriro full spoctrur of potontial 
contamination dotoctod in Phaso I tolporary contaminants. 
monitorinq wolls TWO02 and T W O O l .  

C ’  Sllpport potontial sit. romodiation 
(Location planninq activitios. 
5 only) 

2 ,  10 

sow 

SOU 

Dotormino prosonco and naturo of potontial A C h a r a c t ~ r i ~ ~  full SpOCttUD Of pOtOntial 
shallow qroundwator contamination. Uolls . contaminants. 
aro locatod domqradiont of contamination 
dotoctod in Sit. 23 Phaso I tomporary C Support potontial aito CODOdhtiOn 
monitorinq volls. (Location planning activitios. 

1 only) 

Dolinoato oxtont and/or idontify SOUICO A Characterfro full spoctrum of potontial 
of shallow qroundwator contamination contaminants. 
dotoctod in Sit. 23 Phaso I tomporary 
monitoring wol l s .  Locations aro oithor C Support potontial site comediation 
hydraulically urosa,- ,or upqradiont . planning activities. 

Noto: An additional f i v o  shallow and two intormodtat0 wolls on Sit. 23 havo boon includod in tho proposod Phaso I1 invostiqstion 
for Sit. 36 (Industrial Sowor Lino-Group 0; soo E L .L 1992.). 

Koy : 

:Existinq woll 6116 will also bo ramplod for analytical suit. A paramotors. 
O W  = 6roundwator samplo from shallow ~onitorinq u o l l .  

CSpocific paramotors includod within oach analytical suit. aro qivon in Tablo 14-5. 

Sourco: Ecoloqy and Cnvironmont, Inc., 1992. 



c 
f. 
I * 

W 

Location Rational. 

4 

5-8 

Awr Dotormini prosonco or absonco of 
contamination in this am.. 

Awr Confirm contagination dotoctod in 
Phaso I soil boring 1006. 

Dolinoato latoral ortont of dotoctod 
Ohas. I contamination. 

A Cbaractoriao full spoctrur of potontial 
contaminants 

C Support potontial sit. romodiation 
( Location planning activitios 

2 only) 

A Charactoriao Cull spoctrum of potontial 
contaminants 

1 Satisfy R C U  roquiromonts 
(0 .5 - 2.5 

foot) 

C Support potontial sit. tOB0dhtiOn 
. planning activitios 

A Charactoriro f u l l  spoctrum of potontial 
contaminants 

C Support potontial sit. romodiation 
(Location planning activitios 
6 only) 

14(N~P~.u11OOOO:TO479/l4l7/7 
4 

Hot.: Additional Phaso If soil sampling locatdni on Sfto 29 havo boon includod in tho proposod Phaso I1 sawling for Sit. 36 
(Industrial Sowor Lino--Group N: soo S L E 1982.1. 

a ~ y  : 

>UT = Soil samplos a r o  colloctod abovo wator tablo at following intorvals (6I.S): 

R C U  - ROSOUCCO Consorvation and Rocovory Act. 
Sourco: Ccolooy and Snvironmont, Inc., 1992. 

0-0.5, 0.5-2.5, and 2.5-5 toot. 
Spocific parrmotors includod within oach analytical suit. aro givon in Tablo 14-6. 

[Dold itoms omclosod im braclots donoto 
chnqos to  last vorslocr of documontl 



tocation Rationah 
Analyticat 
suit. t s t 

1,2,3 SOW Dotormino promonco and naturo of potontial A Charactorim full spoctrur of potontial 
#hallow groundvator contamination. Wollr contaminantm. 
aro locatod hydraulically dompradiont of 
dotoctod Phamo 1 contamination. D 

1 and 2 
only 1 

Suppor t potont ial mito romodia t ion 
(locrtionm planning activitios. 

4-8 SOW Dolinoato oxtont and/or idontity soucco 
of shallov groundvator contamination 
dotoctod in Phaio I temporary monitoring 
volls. Pcoposod volls aro locatod oithor 
hydraulically cromm- or upgradiont of 
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Figure 14-10; the sample location reference numbers listed in tables 
14-14 and 14-15 correspond to the location numbers on Figure 14-11; and 
the sample location reference numbers listed in tables 14-16, 14-17, and 
14-18 correspond to the location numbers on Figure 14-12. 
analytical suite designations used in tables 14-8 through 14-18 
correspond to the designations used and defined in tables 14-3 through 

The 

14-7 - 
It is proposed to sample for analysis the eight existing wells located 
on the Group P sites and all newly installed wells (including proposed 
Phase I1 Site 36 wells located on Group F sites) for analytical suite A 

during Phase I1 to provide a uniform, time-synchronous perspective on 
sites 9, 10, 23, 29, and 34 groundwater conditions (see also the work 
plan for Group N--Site 36 [E & E 19921). 
critical to properly evaluate the groundwater migration pathway. 
addition, during Phase 11 field activities at NAS Pensacola site groups 
A through E, soil brings, shallow monitoring wells, and intermediate 
monitoring wells will be completed at three background locations across 
the base, and--together with the three existing on-base deep supply 
wells--saapled for analytical suite A. 
the water table will be analyzed for Target Analyte List [TAL] metals.) 
These background locations will help provide a perspective regarding 
on-site occurrences of potential contaminants as well 

This perspective will be 
In 

(Soil samples collected below 

evaluating the impact of potential, base-wide ambient contaminant 
sources. The collection of these background soil and groundwater 
samples is discussed in the work plan for Gr&p A--Site 1 (Sanitary 
Landfill; E & E 1991). 

Tables 14-3 and 14-6 indicate that one sample from each medium at sites 
9 and 29, respectively, will be additionally analyzed for Appendix IX 
parameters (analytical suite B). It should be noted that for these 
samples, analytical suite A analyses will only be performed for para- 
meters not encompassed by Appendix IX (e.g., gross alpha, beta, and 
gamma radioactivity). Furthermore, it should be noted that trip blanks 
for all five sites will not be analyzed for full analytical suite A 

parameters, but only for VOCs (Appendix IX VOCs for sites 9 and 29 and 
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Target Compound List [TCL] VOCs for sites 10, 23, and 34). 
should also be noted that the number of required trip blanks shown on 
tables 14-3 through 14-7 reflects the total number of trip blanks 
required for the entire sampling program for each site. 

Finally, it 

As noted above, tables 14-8 through 14-18 provide specific rationales 
for proposed Phase I1 sampling locations and analyses for each site. 
Sampling locations were selected based on the Phase I results in 
accordance with one of the following criteria: 

o Area of known contamination, 

o Area of potential contamination, or 

o Known or suspected area of no contamination. 

Sampling locations selected according to the first criterion are 
required to allow identification of the full spectrum of potential 
on-site contaminants as well as the maximum levels of occurrence. 
Locations selected according to the second criterion are required to 
delineate the distribution of contamination on site and in the site 
vicinity. 
required to confirm that the extent of contamination has been completely 
delineated. 
through 14-18 for each sampling location or group of lbcations meet one 

Locations selected according to the third criterion are 

The specific, detailed rationales provided in tables 14-8 

or more of the three general criteria defined above: 

I 

All three of the above criteria must be met to complete a Baseline Risk 
Assessment and, as warranted, Feasibility Study for the site. Further- 
more+ in most instances, meeting the above criteria requires that the 
collected samples be analyzed for the full suite of parameters in 
analytical suite A. 

Finally, to support potential remediation planning activities for these 
sites, selected samples from each medium also must be analyzed for those 
parameters which directly control the viability of various remedial 
alternatives (see analytical suites B and C [tables 14-4, 14-5, and 
14-71 and suites C and D [tables 14-3 and 14-61. 
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14.2.2.1 sediment Sampling 
Site 34 

During the Phase I1 sampling, two sediment samples (sample locations 2 
and 3) will be collected at the Site 34 on-site downstream and upstream 
locations of the stormwater drainage ditch system (see Figure 14-12). 

Sediment samples will be collected in accordance with Section 6.9.2 of 

the GOAPP. 
of surface to 0.4 foot below the surface with one of the following: 
stainless steel trowel, a bucket-type mud auger, an Eckman dredge, or 
other coring device. The composition of sediment materials retrieved 
will be recorded in the field notebook. 
activities will be conducted in accordance with Section 6.10 of the 
GOAPP . 

Where possible, sediment samples will be collected at depths 
a ’ 

Equipment decontamination 

The number and types of sediment field OA/OC samples to be collected 
were determined in accordance vith Section 11.1 of the GQAPP. 

The two sediment samples will be analyzed for the parameters indicated 
on Table 14-7 (see also Table 14-16). 

14.2.2.2 Soil Sampling 
All Phase I1 soil sampling, compositing, and lithologfc logging will be 
performed in accordance with Section 6.6 of the GQAPP. 
decontamination will be performed in accordance vith Section 6.10 of the 
GOAPP. The number and types of soil field Oh/Qc simples to be collected 
during Phase I1 were determined in accordance vith Section 11.1 of the 
GOAPP . 

Equipment 

At soil boring locations where a monitoring well will not be installed, 
soil borings will be completed using hollow-stem auger methods, and soil 
samples will be collected using spli t-spoon samplers in accordance wi th 

Section 6.6.2 of the GQAPP. 
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Site 9 
During the soil boring and shallow monitoring well installation (Section 
14.2.2.3), soil samples will be collected at three soil boring locations 
across Site 9 (see Figure 14-8). 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. For the purpose of estimating 
sample numbers, the depth to the water table is assumed to be 5 feet BLS 

across the site. 

At each location, composite soil 
0 

The nine soil samples will be analyzed for the parameters indicated on 
Table 14-3 (see also Table 14-8). 

Site 10 
During the Phase 11 soil boring and monitoring well installation 
(Section 14.2.2.3), soil samples will be collected at 18 locations 
across Site 10 (see Figure 14-9). 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 ‘feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. 
sample numbers, the depth to the water table is assumed to be from 5 to 
20 feet BLS across the site, based on Phase I boring results. 

At each location, composite soil 
0 

For the purpose of estimating 

, 

The 76 soil samples will be analyzed for the parameters indicated on 
Table 14-4 (see also Table 14-10). 

I . 
. .  

Site 23 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.2.3), soil samples will be collected at 12 locations 
across Site 23 (see Figure 14-10). 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. For the purpose of estimating 
sample numbers, the depth to the water table is assumed to be 5 feet BLS 
across the site. 

At each location, composite soil 
0 
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The 36 soil samples will be analyzed for the parameters indicated on 
.Table 14-5 (see also Table 14-12). 

Site 29 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.2.3), soil samples vi11 be collected at eight locations 
across Site 29 (see Figure 14-11). 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every 5-foot interval to the water table. For the purpose of estimating 
sample numbers, the depth to the water table is assumed to be 5 feet BLS 
across the site. 

At each location, composite soil 
0 

The 24 soil samples will be analyzed for the parameters indicated on 
Table 14-6 (see also Table 14-14). 

Site 34 
During the Phase I1 soil boring and monitoring well installation 
(Section 14.2.2.3), soil samples will be collected at five locations 
across Site 34 (see Figure 14-12). At each location, composite soil 
samples will be collected from each of the following depth intervals: 
to 0.5 foot BLS, 0.5 foot to 2.5 feet BLS, 2.5 to 5 feet BLS, and then 
every %foot interval to the water table. For the purpose of estimating 
sample numbers, the depth to the water table is assbrned to be 5 feet BLS 
across the site. 

0 

I . 
The 15 soil samples will be analyzed for the parameters indicated on 
Table 14-7 (see also Table 14-17). 

14.2.2.3 

Two permanent monitoring wells will be installed at Site 9, nineteen 
will be installed at Site 10, six will be installed at Site 23, eight 
will be installed at Site 29, and seven will be installed at Site 34. 
These wells vi11 be located and designed to supplement the Phase I 

Soil Boring Completion and Permanent Monitoring Yell 
Installation and Development 
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investigation results regarding the lateral and vertical extent of 
groundwater contamination. 
these wells are as follows: 

The number and target completion depths of 

Site 9--Tvo shallow wells, each of which will be approximately 15 feet 
deep. 

Site 10 

o Fifteen shallow wells, each of which will be approximately 
20 feet deep; and 

o Four intermediate wells, each of which will be 
approximately 40 feet deep. 

Site 23--Six shallow wells, each of which will be approximately 15 feet 
deep. 

Site 29--Eight shallow wells, each of which will be approximately 15 
f ec t deep. 

Site 34 

o Six shallow wells, each of which will be approximately 15 
feet deep; and 

o One intermediate well, which will be approximately 40 feet 
deep. 

Figures 14-8 through 14-12 show the locations of the proposed monitoring 
wells at each site, and tables 14-9, 14-11, 14-13,.14-15, and 14-8 
provide a detailed rationale for the selection of each of the monitoring 
well locations and target depths at each site. 

. 

In order to detect the presence of any floating product at sites 9, 10, 
23,  29,  and 34, the shallow vells will be completed into the upper 
portion of the surficial zone of the Sand-and-Gravel Aquifer so that the 
well screen brackets the water table. 
intermediate vells will be installed to investigate the vertical extent 
of possible groundwater contaminants, particularly any dense nonaqueous 

At sites 10 and 34, the 
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phase liquids (DNAPLs). These five intermediate wells will be completed 
into the lower portion of the surficial zone immediately above the first 
confining/semi-confining unit. 
clustered with a shallow well to assist in delineating the vertical 
extent of any contamination at that location as well as determine the 
vertical hydraulic gradients between the monitored zones (see figures 

Each of the intermediate wells will be 

14-9 and 14-12). 

All the shallow wells on sites 9, 10, 23, 29, and 34 and the majority of 
the intermediate wells on sites 10 and 34 will be installed using 
hollow-stem auger methods, and constructed of 4-inch-diameter, flush- 
threaded polyvinyl chloride (PVC) casing terminating in 10 feet of 
0.015-inch, factory-slotted screen. 

At sites 10 and 34, to prevent the potential downward migration of any 
shallow contaminants during drilling, Site 10 intermediate wells 
(locations 3, 6, 18, and 20; see Figure 14-9) and Site 34 intermediate 
wells (location 8; see Figure 14-12) will be installed, using either 
hollow-stem auger or hydraulic rotary methods, through 8-inch-diameter 
PVC surface casings. The surface casings will be grouted in place and 
allowed to set 24 hours prior to drilling the well borehole to the 
target depth, in accordance with Section 6.7.4 of the GOAPP. 
intermediate well surface casing will be set at approximately 30 feet 
BLS. The five intermediate wells installed through the surface casings 
will be constructed in the same manner as the shallow wells. All 
drilling and finished monitoring well constrdction'will be conducted in 
accordance with sections 6.7.2 and 6.7.3 of the GQAPP. In addition, all 
newly installed wells will be protected above surface grade with a steel 
surface casing and locking wellhead cover. In paved or heavily traveled 
areas, the wells will be protected at surface grade with a flush-mount 
security cover and locking cap. 

The 

In conjunction with the drilling of the well boreholes, continuous 
split-spoon samples will be collected to the target completion depth of 
each well in accordance with Section 6.7.2.3 of the GQAPP. At sites 10 
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and 34, where wells are constructed in clusters, split-spoon samples 
will only be collected during drilling of the deeper well borehole. 

After installation, each of the new monitoring wells will be developed 
using a submersible pump and/or bailer in accordance with Section 6.7.5 
of the GQAPP. 
labeled, and moved-to a storage area on NAS Pensacola, as directed by 

the Navy (see also Section 14.6.2). 

Development waste will be contained in 55-gallon drums, 

All drilling equipment will be decontaminated prior to use and between 
the installation of each well in accordance with Section 6.10 of the 
GQAPP. All borehole cuttings and drilling fluids will be stored in 
%-gallon drums, labeled, and moved to a storage area on NAS Pensacola, 
as directed by the Navy (see also Section 14.6.2) 

14.2.2.4 Groundvatcr Sampling 
Purging and sampling of each well will be performed in accordance with 
sections 6.8.2 and 6.8.3.of the GOAPP, respectively. Equipment 
decontamination activities will be performed in accordance with Section 
6.10 of the GOAPP. 
samples to be collected were determined in accordance with Section 11.1 
of the GOAPP. 

The number and types of groundwater field QA/QC 

. 
All shallow monitoring wells will be checked for floating and/or sinking 
immiscible hydrocarbons with an oillwater interfac? probe. 
intermediate monitoring wells will be checked for sinking immiscible 
hydrocarbons with an oillwater interface probe. 

All 

Site 9 
During Phase XX, groundwater samples will be collected from the two 
existing on-site wells and two newly installed shallow on-site 
monitoring wells at Site 9 (see Figure 14-8). 
analyzed for the parameters indicated on Table 14-3 (see also Table 

The four samples will be 

14-9). 
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Site 10 
During Phase 11, groundwater samples will be collected from the 19 newly 
installed on-site monitoring wells (15 shallow and four intermediate) at 
Site 10 (see Figure 14-9). 
parameters indicated on Table 14-4 (see also Table 14-11). 

All 19 samples will be analyzed for the 

Site 23 
During Phase 11, groundwater saaples will be collected from the existing 
well and six newly installed on-site shallow monitoring wells at Site 23 
(see Figure 14-10). 
parameters indicated on Table 14-5 (see also Table 14-13). 

All seven samples will be analyzed for the 

Site 29 
During Phase 11, groundwater samples will be collected from the existing 
well and the eight newly installed on-site shallov monitoring wells at 
Site 29 (see Figure 14-11). All nine samples will be analyzed for the 
parameters indicated on Table 14-6 (see also Table 14-15). 

Site 34 
During Phase 11, groundwater samples will be collected from four 
existing wells and the seven newly installed on-site monitoring wells 
(six shallow and one intermediate) at Site 34 (see Figure 14-12). All 
11 samples will be analyzed for the parameters indicared on Table 14-7 
(see also Table 14-18). 

# 

14.2.3 Eydrologic Assessment 
The main objective of the Phase I1 hydrologic assessment is to further 
delineate the hydrogeologic character of the underlying aquifer at sites 
9, 10, 23, 29, and 34. Slug and short-term specific capacity tests, 
rather than a long-term pump test, have been proposed for Phase I1 
because the location and distribution of contaminants in the various 
zones of the underlying aquifer have not yet been precisely identified. 
The hydrologic assessment at sites 9, 10, 23, 29, and 34 vi11 include a 
wellhead elevation survey of all the newly installed permanent 
monitoring wells; static water level measurements in all the on-site 

. 
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wells and, at sites 23 and 34, the on-site surface drainage ditch 
system; and short-term specific capacity and/or slug tests on all the 
newly installed permanent wells. 

All of the newly installed monitoring wells will be surveyed during the 
engineering survey (Section 14 .2 .4 ) ,  and referenced to a USGS benchmark, 
in accordance with Section 6.7.6 of the GQAPP. 

At sites 9 ,  10, 23,  29,  and 34, static water levels will be measured in 
all the existing and proposed on-site vells and, at sites 23 and 34,  in 
the on-site drainage ditch system on at least four occasions: 
during the sampling of the newly installed wells; once approximately two 
to four weeks after sampling to obtain an estimate of the short-term 
temporal variability in water levels.; once during a low tidal phase; and 
once during a high tidal phase. 
tidal phases will be collected on the same day in order to accurately 
evaluate tidal influences on water level elevations at these sites. 

once 

The measurements taken during opposing 

Limited aquifer testing will be conducted on all newly installed 
monitoring wells. This testing will consist primarily of performing 
short-term specific capacity tests on wells that are capable of 
sustaining a measurable yield. 
9 ,  10, 23, 29,  and 34 will be conducted during the devkdopnent of the 

The specific capacity testing at sites 

newly installed wells. 
involves measuring the initial static water level in the well and then 
withdrawing.groundwater from the well at a constant rate for a 
designated period. 
noted, and the pump is turned off. The water level recovery in the well 
is then recorded continuously over time until the water level equili- 
brates to the initial static level. 
in the developing well during the specific capacity testing, water 
levels will be measured in adjacent shallov, intermediate, and/or deep 
monitoring wells to determine the extent to which the respective, 
monitored zones may be hydraulically connected. 

The procedure for specific capacity testing 

. 
The sustained water level during pumping is then 

In addition to measuring dravdown 
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rction or withdrawal-type slug tests will be performed on newly 
:alled wells that are not capable of sustaining a measurable yield. 
procedure for slug testing involves measuring the initial static 
!r level in the well and then injecting or withdrawing a knovn volume 
s the well, using a solid stainless steel cylinder, to create an 
:antaneous change in water level. 
:inuously over time until the water level equilibrates to the initial 
:ic level. 

The water level is then recorded 

purposes of the specific capacity and slug testing are to obtain 
!-specific, first estimate values for hydraulic conductivity (K), 
ismissivity (T), and groundwater flow velocity (V)  for each of the 
.tored depth zones. During each of these tests, a calibrated tape 
'or electronic data logger will be used to monitor and record the 
!r levels in the well(s) being tested or observed. 

in gauge will be installed at or near the Group F sites and 
tored regularly during the fieldwork. 

1.4 mineering Survey 
lmprehensive engineering survey will be conducted to accurately 
tify all site sampling locations and cultural and topographic 
ures. All sampling and monitoring well locations will be identified 
horizontally and vertically. In addition, any :utili ties, above- 
nd structures, and improvements (such as pavement) will be located. 
pertinent information found during the cohtarninint source survey 
tion 14.2.1) will be incorporated into this survey. The survey also 
delineate topographic variability using contour intervals of 2 

engineering survey information will be integrated with any existing 
uter-aided design (CAD) base maps so that all updated, site-related 
rmation can be precisely and efficiently added to the base map. The 
lopment of a CAD base map will include the addition of previous data 
t locations (i.e., coordinates of latitude and longitude). The 
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survey drawing will be produced in mylar and blueline copies; the CAD 
file for the drawing will be kept on diskette. 

14.2.5 Interim Remedial Measures 
During the field investigation, circumstances on site may require IRns. 
IRns will be initiated on a case-by-case basis and only following 
receipt of EPA approval. An IRH 
could involve the installation.of security fences and warning signs; 
construction of berms, caps, and/or recovery and treatment systems; and 
removal of soil, sediment, andlor drums. If an IRH is conducted, a 
detailed, explanatory report of the IRM will be developed by E 6 E and 
provided to the Navy and EPA. 

Rapid response will be emphasized. 

14.2.6 Report 
Refer to Section 20 of this work plan (revised April 1992) for a 
description of the Phase 11 report. 

14 3 Phase 111-Bx ten t Delineation 
Phase I11 tasks will be conducted based on the results of phases I and 
If, [if deemed necessary]. 
identify and characterize areas and contaminants of primary concern as 
they extend laterally from these sites, Phase I11 activities will be 
geared toward further delineating the horizontal and vertical extents of 
contamination. 

Although the earlier phases are intended to 

I 
14.3.1 Biota Sampling . 
If deemed appropriate based on the findings of phases I and 11, 
additional biota sampling may be conducted in Phase 111. 
a separate biological sampling plan will be prepared. 
vide biota sampling will be conducted as part of the investigation of 
OUs 15, 16, and 17.) 

[If required,] 
(Bowever, base- 

14.3.2 Soil Sampling 
Soil sampling will be conducted in conjunction with any new shallow, 
intermediate, and/or deep monitoring well installations. 
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14.3.3 
Additional shallow monitoring wells may be required to further determine 
the horizontal extent of shallow groundwater contamination. 

Shallov Honitoring Vell Installation and Development 

14.3.4 Intermediate and Deep Monitoring Vell Installation and 

The installation of additional monitoring wells into deeper zones of the 
aquifer may be required to assess horizontal and vertical hydraulic 
gradients, aquifer physical characteristics, and vertical extent of 
contamination. 
dependent upon the findings of phases I and 11. 

Developrent 

The number of wells and their locations and depths are 

14.3.5 Groundvater Sampling 
All wells installed in Phase I11 will be sampled, and analytical 
requirements for the samples will be developed based on the results of 
previous phases. 
sampled as required. 

Monitoring wells installed prior to Phase I11 will be 

14.3.6 Hydrologic Assessment 
All vells installed during Phase I11 will require a wellhead survey to 
obtain TOC elevations. Vater level measurements will be made for all 
site monitoring wells and nearby surface water bodies. 
vertical hydraulic gradients will be determined. 
be performed? as required, to determine aquifer physical characteris- 
tics. On sites where contamination is found in the surficial zone 
during phases I and/or 11, the low permeability zohe will be further 
characterized during Phase I11 and any subsequent phases. It is inten- 
ded that soil sample results, lithologic logs, isopach maps, permeabil- 
ity testing, aquifer testing, etc., will be utilized as required to 
determine the lateral extent and/or continuity of the low permeability 
zone, as well as the degree to which hydraulic connection exists between 
the surficial zone and underlying main producing zone at each site. 

Horizontal and 
Aquifer testing will 

114.3.7 Engineering Survey 
A comprehensive engineering survey will be conducted to accurately 
identify all n w  site sampling locations. All sampling and monitoring 
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vell locations will be identified both horizontally and vertically. 
addition, any improvements (such as pavement) vi11 be located. All 
engineering survey infomation vi11 be integrated with the existing 
Phase I1 computer-aided design (CAD) base raps so that all updated, 
site-related information can be precisely and efficiently added to the 
base map. 
COpiUr; tbe CAD file for the draving will be kept on diskette.] 

In 

The survey draving vi11 be produced in wlar and blueline 

14.3.[8] Air sampling 
The need for formal air sampling during Phase I11 and the techniques to 
be employed are dependent upon the findings of phases I and 11. 

14.4 Phase IV-Extent Delineation 
The following tasks, if required, will be performed as a continuation of 
the effort to delineate the extent of contamination: 

o Soil sampling; 

o Surface water and sediment sampling; 

o Shallow monitoring vell installation and development; 

o Intermediate and deep monitoring well installation and 
development; 

o Groundwater sampling; 

o Hydrologic assessment; [and 

o Engineering Survey.] s t 

14.[5) Field Ouality Assurance/Quality Control 

14.[5).1 Documentation 
Field activities and sample management will entail certain strict 
documentation requirements as described in Section 7 of the GOAPP. 

14.[5].2 Field Ouality Assurance/Ouality Control Sanples 
Samples collected for laboratory analysis (both screening and non- 
screening) during all phases of fieldwork will require the preparation 
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of field QA/QC samples as described in Section (11.11 of the GQAPP. 
estimated numbers of required field QA/OC samples for phases I and I1 
are shown in tables 14-1 [through 14-7.1 

The 

14-16) Decontamination and Waste Hanagement Procedures 

14. [a] .1 Decontamination Procedures 
All equipment decontamination procedures for each Site will be performed 
in accordance vith Section 6.10 of the GQAPP. 

14.[6].2 Waste Hanagement Procedures 
[All investigatioa-derived vaste handling vi11 be performed in 
accordance vith Section 6.11 of the GQAPP and EPbts guidance for 
investigatioa-derived vaste.] 
vell purging and development activities on sites 9, 10, 23, 29, and 34 
will be discharged onto the ground surface away from the vell or 
containerized, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy. 

All vater generated during monitoring 

Any excess soil auger cuttings generated by soil boring or monitoring 
well installation activities vi11 be disposed of on the site or 
containerized, labeled, and moved to a storage area on NAS Pensacola, as 
directed by the Navy. , 

Other investigation-derived wastes, such as potentially contaminated 
clothing and disposable materials, will be cbntaiierixed, labeled, and 
moved to a storage area on NAS Pensacola. 
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. 

Laboratory QA/QC procedures are designed to ensure the accuracy, 
precision, completeness, representativeness, and comparability of all 
analytical data. 
GOAPP and GSHP. All phases of fieldwork will incorporate a different 
level of data quality and requisite laboratory QA/QC. 
discussed in detail in the GQAPP and GSHP. 

Laboratory OA/OC has been addressed both in the 

These levels are 
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. 
16. GROUNDUATER HODELINC 

E 6 E will use the data generated in the previous field investigation 
phases to conduct limited computer modeling when applicable and 
appropriate. 
the potential for off-site contamination: 

The following two scenarios will be considered to assess 

o Estimated future plume movement without any remedial action 
effects (i.e., no action); and 

o Estimated total time periods required, for a total contaminant 
mass at variable pumping rates, to extract contaminants from the 
aquifer in order to meet previously established standards for 
drinking water (ARARs). 

E & E will use the tvo-dimensional analytical RANDOWALK model (Prickett 
-- et al. 1981) to arrive at these estimates. 
velocity field input data for the solute transport simulation from a 
simplified model based on Darcy's Law. E & E will utilize parameters 
including transmissivity, storativity, and hydraulic oonductivity 
determined from the previous phases of fieldwork. 

E 6 E will calculate flow 

: 

To obtain a prediction of plume extent without remidiation, E & E will 
illustrate organic and inorganic simulations for the current time and 
for one, five, and ten years into the future. Additional simulations 
will include different remedial pumping scenarios for both organic and 
inorganic contamination. E & E then will use information generated by 
these computer simulations for remedial alternative development. 
computer models that can be utilized to assess on-site groundwater 
conditions include: PLASH, a two-dimensional, finite-difference 
groundwater flow model; GWTRANS, a two-dimensional, finite-difference 
solute transport model; FEMWATER, a finite-element groundwater model; 
and PEHUASTE, a finite-element solute transport model. 

Other 
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17. TRBATABUITI STUDY 

As indicated in tables 14-3 [through 14-71, a number of the analyses to 
be performed on the samples collected during phases I1 through IV are 
required in support of the treatability study. 
samples in terms of parameters listed in tables 14-3 [through 14-71. 

together vith treatability tests, vi11 provide the basic data required 
for the evaluation of physical, chemical, and biological remedial 
technologies. Some of the treatability tests that may be examined are 
incineration tests, solubility tests, soil leaching tests, and 
coagulation-flocculation jar tests. 

Characterization of 

, 
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18. BASELINE RISK ASSESSHRNT 

As part of the Remedial Activities Investigation, a baseline risk 
assessment will be conducted to determine the level of effort required 
in the FS for remedial actions. The baseline risk assessment will 
provide an evaluation of the potential threat to human health and the 
environment in the absence of any remedial action by providing the basis 
for determining whether or not remedial action is necessary and the 
justification for performing any remedial actions. 

The baseline risk assessment identifies and characterizes the toxicity 
and levels of hazardous substances present in the media of concern 
(e.g., air, groundwater, soil, surface water, sediment, or biota), the 
environmental fate and transport mechanisms within the media of concern 
(e.g., physical, chemical, biological degradation processes, and hydro- 
geological conditions), the potential human and environmental receptors, 
the potential exposure routes and the extent of actual or expected 
exposure, the extent of impact or threat (i.e., risk characterization), 
and the level or levels of uncertainty associated with all of the above. 
The complexity of the site will determine the level of effort required 
to conduct the baseline risk assessment. The conclusions of the 
baseline risk assessment will determine the level of effort required in 
the risk assessment to be conducted in the FS. 

The baseline risk assessment can be divided i n t o  four tasks: contami- 
nant identification, exposure assessment, toxicity assessment, and risk 
characterization. 
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18.1 Contaminant Identification 
The main purpose of this step is to screen available information on the 
hazardous wastes present at the site and to identify contaminants of 
concern to focus on in subsequent efforts in the risk assessment 
process. 
"indicator chemicals" to represent the most toxic, persistent, and/or 
mobile substances-among those identified that are most likely to con- 
tribute significantly to the, overall risk posed by the site. 
this indicator chemical can be selected to represent a "class" of 
chemicals (e.g., trichloroethylene to represent all volatiles). 

It may be useful at some of the NAS Pensacola sites to select 

Sometimes 

18.2 Bxposure Assessment 
In this subtask, actual or potential pathways are identified, 
populations potentially exposed are characterized, and the extent of 
exposure is determined. 
helps to conceptualize the migration of contaminants from an existing 
source to an existing or potential point of contact. 
pathway may be viewed as identifying four elements: 

Identification of potential exposure pathways 

An exposure 

1) A source mechanism of chemical release into the environment; 

2) An environmental transport medium (e.g., air, groundwater, or 
biota) ; 

3)  A point of potential contact with the mediumpof concern; and 

4) An exposure route to the population from the contact point. 

The purpose of this analysis is to provide decision makers with an 
understanding of both the current and potential future risks if no 
action is taken. Therefore, as part of this evaluation a reasonable 
maximum exposure scenario should be developed to reflect the type(s) and 
extent(s) of exposures that could occur based on the expected future use 
of the site. 

The final step in the exposure assessment is to integrate the 
information and develop a qualitative and/or quantitative estimate of 
the expected exposure levels resulting from the actual or potential 
release of contaminants from the site. 
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18.3 Toxicity Assessment 
This step considers: (1) the types of adverse human or environmental 
effects associated with contaminant exposure; (2) the relationship 
between the magnitude of exposure(s) and the adverse effects; and (3) 
related uncertainties such as the evidence for a chemical's potential 
carcinogenicity in humans. Typically, this process relies heavily on 
existing toxicity information and rarely involves the development of new 
dirta on toxicity or dose-response relationships. 

18.4 Risk Characterization 
In the final stages of the baseline risk assessment, a characterization 
of the potentially adverse effects to human health or environment of 
each scenario derived is developed and summarized. By integrating 
information developed during the exposure and toxicity assessments, 
estimates of risk can be developed to include carcinogenic risks, non- 
carcinogenic risks, and environmental risks. To characterize environ- 
mental risks, the potential exposures to the surrounding ecological 
receptors must be identified, and the potential effects associated with 
such exposure(s) must be determined. 
include disruptive effects to populations (plant and animal) and the 
extent of perturbations to the ecological community. In addition, the 
Integrated Risk Information System (IRIS) will be utilized. 

Important factors to examine 

. 
The following data will be obtained for each site ai part of the 
baseline risk assessment: 

I 

o 

o Type of barrier, if any, to prevent access; 

Distance to the closest residence (on or off NAS Pensacola); 

o Approximate population within 0.25 mile of the site (including 
NAS Pensacola); 

o Sensitive land uses in the vicinity of the site (e.g., schools, 
hospitals, and retirement homes); 

o Activities (recreational and/or occupational) which take place 
near the sites and the estimated number of people involved; 
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* -  

o Records of any environmental and/or health complaints regarding 
the sites; and 

o Log of any actions taken by a health unit regarding health 
issues, complaints, and concerns. 

The results of the baseline risk assessment may indicate that the site 
poses little or no threat to human health or the environment. In such 
cases, the FS should be appropriately scaled down or eliminated. 
results of the Remedial Activities Investigation and baseline risk 
assessment will serve as the primary basis of documenting a no further 
action decision. 

The 

It should be emphasized that all the tasks conducted as part of the 
baseline risk assessment will be performed on an interactive basis 
between the various disciplines required (e.g., hydrogeologists, 
chemists, and risk assessors), the Navy, and the reviewing regulatory 
agencies (i.e., PDER and EPA) and that the goal of these tasks is to 
produce appropriate, sufficient, and high quality data to complete the 
baseline risk assessment. 

I 
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Further details on the specific tasks to be performed as part of the FS 
will be described in detail during the update of this work plan after 
the initial phases of the fieldwork have been completed. 
anticipated that if contamination of some degree is identified on site, 
the general approach described below will be followed. 

However, it is 

As part of the initial scoping activities of the FS, E 6 E will prepare 
a summary of field data collected-during the remedial investigation ( R I )  
to compare and evaluate the concentration of the contaminants of concern 
with the cleanup criteria developed. E 6 E will prepare a qualitative 
and quantitative summary of contamination for the scenarios identified 
during the risk assessment evaluation. The results of this evaluation 
and summary will serve as a basis for screening applicable remedial 
technologies for the development and evaluation of remedial action 
alternatives. , 

19.1 Screening of Applicable &!medial Technologies 
E 6 E will screen and develop applicable technologies for the 
remediation of any on-site contamination. 
applicable technologies, E 6 E will consider all ARARs, identify 
problems, and determine pathways of contamination using a receptor- 
oriented approach based on the threat to the public health, welfare, and 
the environment. 
medium of concern. 
technologies for each general response action such as contaminant 
removal, treatment, disposal, and so on. The identification of 
technologies will be based on technical selection criteria and E 6 E ' s  
engineering judgment. , 

In the process of screening 

In this summary, pathways will be outlined for each 
E 6 E then will identify applicable remedial 
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19.2 Assessmt of Applicable Remedial Technologies 
During the assessment process, E & E will consider the relative 
applicability of each technology. 
environmental, institutional, and public health impacts, and technical 
feasibility will be applied. 
technologies will be provided for each general response action. 
summary will include any appropriate comments concerning the reliability 

In addition, criteria such as 

A discussion of the applicable 
The 

and inplementability of the technology. 

19.3 Risk Assessment 
Based on the results of the baseline risk assessment conducted during 
the Remedial Activities Investigation, E & E will perform a detailed 
risk analysis to determine the acceptable levels of risk. This will 
allow the Navy to balance the increase in costs associated with each 
alternative against gains in safety. 
consideration of site contaminant toxicity, transport mechanisms, 
persistence in the environment, and impacts on human health and the 
environment. 

The risk analysis will include 

19.4 Development and Bvaluation of Remedial Action Alternatives 
During the preceding task, remedial technologies will be assessed 
independently without considering potential advantages or disadvantages 
of technologies applied in combination. In this task*, individual 
technologies will be assembled into remedial actio$ alternatives for the 
site. 
criteria including technical feasibility, enVironienta1 and public 
health, institutional impacts, and comparative costs will be considered. 

During the assembly and evaluation of the action alternatives, 

19.5 
During this task, E & E will select a single remedial action alternative 
for the remediation of the site. The alternatives assembled during the 
preceding task will be compared using technical, environmental, and 
economic criteria. 
environmental effects, technical aspects, the extent to which alterna- 
tives comply with ARARs, community effects, and other factors. E & E 

Selection of Recommended Remedial Action Alternatives 

E & E will consider present worth of total costs, 
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will apply these evaluation criteria uniformly to each alternative along 
with any additional criteria that may result from the Navy project 
coordination. E L E will discuss the selection of the chosen 
alternative by means of a statement of the relative advantages of the 
alternative over the other alternatives considered. 

19.6 PS Report 
A draft and a final PS report will be provided to the Navy for review 
and comments. 

I . 
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20. REPORT 

Following the Phase I investigation, E 6 E will prepare a Phase I 
Interim Data Report for each site. 
summarize the findings of Phase I and provide recommendations for the 
Phase 11 investigation; the Phase I interim report will not be a formal 
report. (In general, during the proposed multi-phase investigation 
process, formal reports will be generated only when little or no 
additional assessment work appears required.) Following the Phase I 
interim report, the vork plans for the Phase I1 work vi11 be updated 
accordingly. 
is warranted, a formal [RI] report will be produced. However, if the 
Phase I1 results indicate that additional investigation is required, the 
Phase I1 report will be produced as the Phase I1 Interim Data Report and 
will only briefly summarize the Phase I1 results and provide recommenda- 
tions for the Phase I11 investigation. Thus, the Phase I1 interim 
report vi11 not be a formal document. 
I1 interim report, the vork plans for the Phase 1II:work vi11 be 
updated. 
synthesized and presented in an RI report. 

The purpose of this report is to 

If the results of Phase I1 indicate that no further action 

Following proddction of the Phase 

(Once the Phase I11 vork is complete, all results vi11 be 
I 

In addition, following any treatability studies and PS vork, formal 
reports vi11 be produced for these efforts. 
detailed narratives associated with the respective tasks. 

These reports vi11 include 

For all reports? B & B will prepare a 100% draft report for the Navy and 
Technical Review Corittee (TRC) reviev. 
be incorporated into draft final reports which vi11 be resulmitted to 
the TRC for final approval. 
final if no further coaurts are received from the TRC.] 

The TRC reviev coYents vi11 

The draft final report vi11 then become 
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Each report will be written as an independent document, complete in its 
own right, and fully supportive of the conclusions that it contains. 
Where appropriate, public participation issues will be summarized, as 
vi11 interim remedial measures necessary to protect against continued 
degradation of conditions at the site(s). Information used in analyses, 
but supplemental to the analytical results, will be provided in a series 
of appendices. 

Monthly progress reports during all field activities will be submitted 
to keep the Navy apprised of fieldwork status and site conditions. 
Current and planned activities as well as cost tracking will be 
provided. 
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21. D0W"T REVISION 

Periodic updating of all administrative documents (GOAPP, GSHP, GBSP, 
GPHP, and work plans) will be necessary due to changes in site 
conditions and/or program conditions or requirements. The schedules 
shown in the GPHP and GSHP indicate document revisions approximately 
every two months for the GOAPP, GSHP, GBSP, and GPHP. 
be revised after each phase of fieldwork, with phases I11 and IV, if 
required, fully developed after Phase I1 with separate cost estimations. 
Revised documents will undergo the same review process (e.g., Navy and 
TRC) as the original documents. 

Work plans will 

. 
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Project management will be an ongoing process throughout this 
investigation. 
status reports, coordination of schedules, mobilizations, and other 
project incidentals vith the Navy, management of project staff, 
coordination with the E 61 E support groups (e.g., publications and 
laboratory), and ongoing project review by E b E technical managers and 
directors. 
the GPHP submitted to  the Navy. 

This process includes preparation of biweekly project 

These project management steps are described in detail in 

. 
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Figures 23-1, 23-2, 23-3, and 23-4 show the project schedules €or phases 
I, 11, 111, and IV, respectively. Given that the scopes of work for 
Phase I1 and beyond are dependent on the results of the preceding 
phases, the project schedules for phases 11, 111, and IV are tentative. 
In addition, the length of time between phases is subject to the 
schedule in the Federal Facilities Agreement Site Management Plan 
(FFASMP). The schedule in the FFASHP will be updated yearly. 
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S I T X  S A ~ C T X  P L A B  

I vmraion 988 I 

Projmct Titlm: Sit. 9 - Navy Yard Diapoaal Atom Projmct No.: ~ ~ 8 0 0 0  

TDD/Pan No. : 

Projoct IUnagmr: John barkadalm Projmct Dir.: Gerry Oallaghmr 

LOcation(aJ: 

Proparmd by: Joamph ?. rugitt Datm Prmparmd: 04/01/92 

Approval by: Sybil Nmwchurch Datm Approvmd: 04/0 3/9 2 

Sit. Satmty Officmr Rmvimw: 

scopm/Objmctivo of Work: 

groundvator aampling, phyaical aurvoya, and hydroloqic,aaamasmt. 

Propoaod Datm of Fimld Activitima: 

background Info: Complmtm: I X 1 Prmliminary (NO analytical I I 

Wavy Yard Diapoaal Aroa - aouthwat.cn cornmr of Chmvalimr ?iold 

Dato Rmvimwd: 

?imld activitima will includm aoil aampling, pmrunmnt monitoring umll inatallation. 

Docmrbmr 1992 

data availablmJ 

Docurntation/Summary: 

ovorall Chmmical Hasard: 8orioua I 1 
Lou 1 x 1  

Ovmrall Phyaical Hasard smrioua 1 I 
LOU I 1  

Hodmratm 1 I 
Unknovn I 1 

Ilodmratm I X 1 
Unknown I 1 

Waatm Typm(aJ: 

, 
B. 

Liquid I 1 Solid I X 1 Sludqm I I Gasflapor I X I . I 

?lamublm/ I X 1 
Igni tablm 

VOl.ti1. I x 1 corroaivm I 1 Acutmly I 1  
Toxic 

cxploaivm I I Rmactivm I 1 Carcinogmn I I Radioactivm. I 1 

Othor : 

Phyaical Hasarda: 

Ovmrhmad I X 1 Confinmd. 1 1 Bmlou I 1 Trip/?all [ X I  

Puncturm [ 1 burn I 1 cut I 1  Splamh 1 x 1  

spacm Grad. 

Noiao 1 x 1  Othmr: Aircraft and vmhicular traffic using Chmvalimr Fimld. Hmat/cold atroaa. 

*Rmquirma complmtion of additional form and apocial approval from thm Corporatm Hmalth/Safmty group. Contact 
RSC or HQ. 
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Sit. Hiatory/D.acription and Unuaual Toaturos f a 0 0  Sampling Plan for dotailod doscription): 

1930, Stto 9 uaa uaod aa a aanitary landfill. 

and uaod for pArkinp. Tho rorulta of tho Phaao I invortigation indicatod a wid. aroa of vory low lovols of 

radiation: houovor, tho naturo of tho aourco ratorials is unknown. Soil aamplos oxhibitod low lovols of rotala, 

sono TllPHa, and PAlla. Oroundwator aamploa oxhibitod olovatod lovols of motals, particularly load. Sampling 

toars ahould bo auaro of tho aito'r proririty to Chovalior liold and tako tho appropriato procautiona. 

BOtWOOn 1917 and 

Currontly, tho north.cn portion of tho aft. is pavod with asphalt e 
Locations o f  Chmricals/wastos: Solid, municipal wasto, buriod on rito. 

Eatimatod Volum of Chomicala/Wartor: Unknown 

Sit. currontly in Oporation Yo.: I 1 no: [ x I 

Liat Haxards by Task ti..., drum aalplinq, drilling, 0tc.l and numbor thor. (Taak nulbors aro croaa-roforoncmd 
in Soction D) 

Phyxical Haxard Evaluation: 

1) Soil aamplinq - Porsonal contamination. ovorhoad, noiao, autonobiloa 
2) Monitoring woll installation - Ovorhoad, noiro, automobiloa 
3) Oroundwator sampling - Splaah, poraoaal contamination, automobilos 
4) Docontarination procoduroa - Solvonta, acid tolutiona 
5) Phyaical aurvoym - Slipa, tripa, fall., automobiloa 

6 )  Hydrologic aaaoaa~ont - Splaah, porronal contamination, autorobiloa 

, 



D. S I T S m m n U  

Attach .up, US. back of this pago, or skotch of sfto shoving hot rono, contamination roduetion, Sit. Control: 

, #nftoring 
uluiowot 

OVA 

Mini-rad 

Ot/Explosinotor 

sono, otc. a Porirtor idontifiod? [Yosl  Sit. socurod? 

- 

?r.gumncy of 
a.qi in9 

Continuous 

continuous 

Continuous 

IN0 1 

Work Aroas Designatod? [ Y o s l  Zono(s) of Contamination Idontifiod? INo 1 

Potsonno1 Protoetion (TLD badgos ropuirod for a11 fiold porsonnol): 

Anticipatod Lovol of Protoction (Cross-roforonco task nu~bors to foction c): 

I I I I 

T8sk 3 I I I I X I 
I I I I 

T8.k 4 I I I X I 
I T80k r - 1  I 1 x 1  

(Expand i f  nocossary) 

Mdifications: Modifiod 1.~01 D with tyvok, nmoprono glovos and boots, safoty glassor, A P X  availablo uhon 

upgrado to lovol C is nmcmssary basod on OVA roadinqs. 

Action Lovols for Ivacuation of Work ton. Poading Roassosswnt of Conditions: 

o kvol D: 0 ~19.St or >2S8, oxplogivo atmosphoro ,108 LZL, organic vapors abovo background lovols, 
pfrtiCUlatO8 >- mq/m , 0th.~ 

o Uvol c: 0 <19.S8 or >IS%, oxplosivo atmosphoro ,258 LZL3(Californio-208), unknovn organic vapor (in 

o 

btoathing rono) ,1 ppm, particulates >- mg/8 , othor 

0 Uvol 8:  <19.58 or ,258, oxplosivo atmosphoro ,258 LEL (California-208); unknown organic vapors (in bfoathing sono) ,5 ppm, particulatos >- m q / 8  3 , othor 

o Lovol A: 0 <19.58 or ,258, oxplosivo atrosqhoco ,258 LEL (Californ$a-20%), unknown organic vapors 
,300 ppm, particulatos >- mg/m , othor 

Air Monitoring (daily Calibration unloss othorwiso notod): 

Volatilo organics 

Radiation 

EXplO8iVO 0aS.S 

(Expand h if nocossary) 

Docontominotion Solutions and Proebduros for Equipnnt, Sampling Goar, otc.: 

Alconor + tap vator wash, tap vator rinso, two isopropanol cinsos, organic-fro. wstor rinso, and a i r  dry. 

Toflon implownts usod f o r  tho colloction of samplos for motals analysos will havo s 108 nitric acid solution 

rinso aftor tho tap vator rinso tollovod by anothor tap vator rinso, two isopropanol rinsos, and a i r  dry. 

INASPIvH8000:141 



poraonnol Docon Protocol: 

will ba doublo-baggod and druuod for diapoBa1. 

corplotion of oach day‘. fioldwork. 

Boot and qlovo uaah - Aleonox + tap wator uaah with cloan wator rin~o. txpondabloa 

?idd poraonnol vi11 tako a hygionic ahouor off aft., follouinq 

Docon Solution Ilonitoring Procoduroa, if Applicablo: 

-11-vontilatad 8r.a upwind of tho aompling rono. 

Spocial Sit0 Squip.l.at, ?acilitioa, or Procoduroa (88nitary Iacilitioa and Lighting 

Docontamination activitioa will bo porformod i n  a 

m a t  Root 29 CFR 1910.1201: 

sfto Entry Procoduroa and Spocial Conaidorations: 

fioldwork activitioa. Poraonnol vi11 oxorciao caution in tho vicinity of noarby roadways. If abovo background 

radiation lovola at.  oncountorod, toam mombora will ovacuato tho aampling aroa and contact tho corporato hoalth 

phyaica group to roaaaoaa tho aito. 

Work Limitation. ( t i n  of day, woathor condition., otc’. 1 and IIoat/Cold Stroaa Roquiroronta: 

activitioa will ba parforrd during daylight hour.. To.. mo~bora will broak aa noodod to provont hoat atroaa 

and roplaco fluid.. Cooling voata may bo uaod to provont hoat atroaa. 

L L Eva “buddy ayatom” will bo orployod at a11 t i n s  during 

All fioldwork 

ci.nor.1 Spill Control, if applicablo: N/A 

Invoatigation-Dorivod Hatorial Diapoaal t i . . . ,  oxpondabloa, docon waato, cuttingal: All fioldwork uaato 

matorials will bo doublo baggod, drummod, labolod, and transported to doaignatod location for final diapo8.1 by 

tho navy. 

~ ~ ~~ 

sa.plo Randling Procoduroa Including Protoctivo Woar: During a11 handling of aamploa, a11 fiold toam mombora 

will uoar aurgical glovoa. Ooggloa will bo worn during ramplo prpaorvatfon with acida. 

TO@- I(.mbOr* Roaponsibility 

To bo &torminod. Taar Lomdor 

Site Safoty otficmc/Samplmr 

Goologiat/Samploc 

Samplor 

*All ontrioa into oxcluaion sono roquiro Buddy Syatom uao. All C L C fiold a t a f f  participato in modical 
lonitorinq pro9r.D and havo complotod applicablo training por 29 CIR 1910.120. 
moots roquirmnta of 29 Ctll 1910.134. and MSI 288.2 119801. 

Roapiratory protoction progror 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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 as 

(Obtain a local tolophono book from your hotol, if pos8iblo) 

Poison Control Coator: 

POliCo (includo local, county ahori f f ,  8t.t.): 911 

?it. Dopartnnt: 911 

Airport: 

U.S. Coast Guard: Enrqoncy: (904) 4534178: Oonoral Information: (904) 453-0282 

Laboratory: L L I: ASC: (711) 6314360 

rod. Expr.8~: (800) 230-5355 

Cliont Contact: U.S. navy Southorn DiVhiOn, Lnqinoor-In-Charqo, Susanno 0 .  Sanborn: (803) 7434574 

Sit. Contact: I U S  Ponsacola Cnvironmontal Coordinator, Ron Joynor: (904) 4524S15 

s m  Bummu8 

Site Cnrqoncy Evacuation Alarm nothod: a/& 

u t o r  supply sourc.: on sit. 

Tolophono Location, l8uab.r: To bo dotorminod on .ita 

Collular Phon., if availablo: To bo dotorminod on sit. 

Radio : 

1. 

2 .  

3 .  

4 .  

WIM ComACTs. a 

Dr. Raymond Norbi8on (Univ. of, rloridij ................. (501) 2214465 or (904)  462-3277, 3281 
Alachua, Florida (501) 370-0263 ( 2 4  hours) 

Lcoloqy and Lnvironmnt, Inc., Safoty Diroctor 
Paul Jonmairo ........................................... (716) 184-0060 (offico) 

(716) 155-1260 (homo) 

Regional Safety Coordinator - Sybil I o w c h u r c h . . . . . . . . . . . .  (901) 877-1971 (otfico) 
(904)  070-2336 (homo) 

Rogioaal Offico Mnagor - Rick Rudy ..................... (904)  077-1918 (oftic.) 
f 904 ) 093-7245 (homo) 



1. Tvonty-four hour anavoring smrvico: (101) 370-8263 

What to rmport: 

- Stat.: "this i a  an onmrqmncy." 

- Your nam, rmqion, and aito. 

- Tolmphono numbor to roach you. 

- lour location. 

- 
- Naturm of orrpmacy. 

- Action takon. 

Naw of porson injurod or oxpoamd. 

2 .  A toxicoloqiat, (Dra. Raynond Harbiaon or asaociatm) will contact you. 
anawmring aoroico. 

Rmpmat thm infornation qivmn to thm 

3 .  If a toricoloqist doms not roturn your call within IS minutma, call tho following pmraons in ordmr until 
contact i a  udm: 

a .  24 boar hetliw - (716) 6044940 
b. Corporato Satmty Diroctor - Paul Jonuirm - honm 0 ( 7 1 6 )  655-1260 
e. Aaaiatant Corp. Safmty Officor - Stmvmn Shmrran - holm (7161 688-0084 

(M: ?iold Tmhu mast Qw Routo(s) Prior to start of m r k )  

Diroctiona to hospital (iacludo u p )  from Sit. 9. 

R&S Dispoasary - ?ollow Iloffott Road uoat to ?ishmr Stcmot. Turn lmft onto ?ish.? Strmmt and continum south to 

ita intoramction with Turnor Stromt. Turn right onto Turnmr Strmot and procmod wmst. T h m  ??AS Diapmnaary is 

locatod on Turnmr Strmot in Iuildinq 3600. , 
Baptist Eo8pit.l - Tako Duncan Road (Navy Dlvd.) north to mxit tho bas.. navy Ilvd. bmcorma HWX 98 and curvms 

to tho o u t .  ?ollow Navy Dlvd./wvy . 98 maat appro.. 3 Bi to Paem Blvd. Turn lmft (north) on Paem Ilvd. and 

procmmd approx. 1 ni to Cmtvantor tt. (Hw. 90). 
8 blocks and turn loft (north) onto C atromt. Tho hospital is about 6 blocks north on thm lmft. 

Turn tight on C.rvantoa'/Hwy. 90 and follow thia road for about 

Cnorgoncy Cqrmaa Routoa to Got Off-Sit. Cnmrgoncy mgrmss routms will bo locatmd if ororgmney mxit routms bmcono 

blockmd by conatruction, mtc. 
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Figure A-2 LOCATION OF BAPTIST HOSPITAL 
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No. I 

~ _ _ _ _ _ _ _ _ ~  ~ ~~~~~ 

TRASH CMS 

HASKING TAPE 

DUCT TAPE 

PAPER TOWELS 

?ACE MASK 

?ACE M K  SANITIZER 

OVA 

THERHAL DESORBER 

X 

X 

X 

0 2 / G X P L o S I ~ R  W/CAL. KIT X 

PIIOIOPAC TIP 

m (?rob. 10.2 oV 1 X 

?lMNmonmER 

PIPE LOCATOR 

WCATHm STATION 

DISTILLED WATER 

SANPLUo .9llrw 

8 02. BOTTLES 

W 4 W N  BOTTLES' 

VOABOPTLCS - 

BUCKETS 

X 

X 

X 

X 

SCRUB BRUSHES 

ZnS Probo 

GM Pancake Probo 

GU Sido Window Probe 

MICRO R METER 

ION CHAUBER 

ALERT WSIXCTCR 

POCKET WSIIUTER 

UIUI M D  

PRESSURIZED SPMYER X 

DZTERGCNT (Typ. 1 

SOLVENT (Typo 1 

X PLASTIC SRIETIIIG 

TARPS MD POLES 

X 

I I 

BAILER CORD 

HAND MAILLCRS 
THIEVING RODS WITH BULBS 

SPOONS 

Kr?IVES 

?ILTtR PAPER 

PcRsonsu. SNIPLING PVIW SUPPLILS 

MvnroN colloAss 

?IONITOX CYANIDE 

HEAT STRESS MONITOR 

NOISE EQU1P"T 

PtllSONAL SAllPLING P W P S  

X 

X 

X 

?IRST AID  KIT 

OXYGEN ADMINISTMTOR 

STRZTCHCR 

_ _ _ ~  

X 

n 

STEP LADDERS I I 

I 

PORTABLE E Y I  m H  I X 

I BLOOD PRESSURE MONITOR I 



Antit roore 

Battery 

Uindrhiold Warh 

Tiro  P r o r r u r o  

VCRXICWLITZ 

S l f IPPI f f i  W E L S  

DOTLADEW: .DMOER" 

'UP" 

I 

X 

X 

I 1 I 

I PITCHER P W  I I I I I PAIm CANS W I T H  LIDS,  7 CLfPS EACH 

SURVEYOR'S TAPt 

100 IIBEROLASS TAPE 

300 NYLON ROLOIC 

NYLON STRIIW 

MOAPRONE I I I 
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Phyaical  Haaarda 

nootinq Conductod by: 
I P r i n t  1 (S iqna turo)  

(sit. s a f o t y  Coordinator)  (Tmam Lmadmr) 533 
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522 
ocoloqy and onvironront, inc. 

S I T E  S A ? t f l  ? L A R  

I 

a 

Ptoj~ct Titlo: Sit0 10 - Co-odOrO's Pond Projoct l o . :  UH8000 

?DD/P.n lo.: 

ProjOct Hanagor: John Barksdal. Projoct Dir.: G o r w  Gallagher 

Location(s): Corodoco's Pond - southoart of tho intorsoction of Hurray and Taylor roads 
Proparod by: Josoph ?. Fugftt Dato Proparod: 04/01/92 

Approval by: Sybil Iouchurch Data Approved: 0 I / O  3/9 2 

sfto safety ofticor aoview: 

Scopo/Objoctivo of Work: ?iold activitior will includo so i l  sampling, pormanont monitoring uoll installation, 

3rOUndw8tOr sampling, physical survoyr, and hydrologic. arrosrmont. 

Proposod Dato of Field Activitimr: 

Data Roviowod: 

Dmcodor 1992 

Background Info: comp1.t.: I x 1 

Docurntation/Sunary: 

Overall Cholical Hazard: 

Ovorall Physical Hazard 

sorious I 1 
Lor 1 x 1  

Sotiour f 1 
LOU I 1  

Preliminary (lo analytical [ 1 
data availablm) 

Hodorato I 1 
Unknown [ 1 

Hodorato 1 X 1 
Unknown I ] 

Walt. Typ.(s 1 : 

Liquid [ X I 

Charactoristic(sJ: 

?larrablo/ I X 1 
Ignitable 

Cxplosiv. [ 1 Roactivo I ] Carcinogon I 1 Radioactivo. [ ] 

Othor: 

Physical Hazards: 

Ovorhoad I X 1 Continod. [ 1 Below I 1 Trip/?all 1 x 1  
Sp8CO Grade 

Punctur. I 1 Burn t 1 cut I 1  Splash 1 x 1  

Noise 1 x 1  Othor: Vehicular traffic on nearby roadways. Hoat/cold stress. 

*Roquiros complotion of additional form and spocial approval from tho Corporate Hoalth/Safoty qroup. Contact 
RSC or HQ. 



sfto History/Doscription and Unusual PoaturoS (so. Sampling Plan for dotailod doscription): 

formorly tho location of a small surfaco wator body. 

undorwator storago of shapod oak tirbors. 

for shipbuildinp. 

A subsoquont orcavation of tho sit., during construction of tho IWTP sowor lino, did not rovoal any 

contamination. Soil samplos colloctod during tho Phaso I invostigation oxhibitod olovatod lovols of TRPH.0 

PAHs, and phonols. Qroundwator samplos oxhibitod olovstod lovols of load. chromium. cadnium, nickol, and 

phonolr. 

Sit0 10 was 

In tho mid-ninotoonth century, tho pond was u8od for tho 

This undorwator storago nothod proaorvod tho wood prior to its us0 

Tho original pond is no longor in oxistonco: thoroforo, its oract dimonstions aro unkno-. 

Tho 8ito i8 unpavod and is covorod with grams and troos. 

Lmc.tionS of Chmmica1s/Wastos: If conta8ination is prosont, it is probably locatod below land surface. 

Eatimatod Volumo of Chomicala/lrastos: Unknown 

Site currently in Oporation I..: I 1 No: I x 1 

Coqouad 

Hydrochloric Acid 

Nitric Acid 

Sulfuric Acid 

c. ~ ~ ~ D ~ A X A W R O I I  

s 
List Hazards by Task ( i . o . ,  drum sampling, drilling, otc.) and numbor thom. (Task numbor. at. cross-rotoroncod 
in Soction D) 

Physical Hasard Evaluation: 

1) Soil salpling - ~orsonal contamination, ovorhoad, noi80, automobilos 
2) Monitoring -11 inrtallation - Ovorhoad, noiso, automobilos 

4 )  Docont8mination procodurom - Solvonts, acid solutions 
5 )  Physical survoyr - Slips. trips, f a l l s ,  automobilos 

6 )  Hydrologic assossmont - Splash, poraonal contamination. automobilos 

Rout. ACpt. Odor OQr - of mpomor. -tom 8 Thromhold Dmmcriptiom 

' 5 ppm , Inh, Ing, Con. Cor cos ivo unknown Acrid 

2 PP. Inh, Ing, Con. Cor rosivo 0.3 - 1 ppm Acrid 

R/A Odor 1 os 8 1 mg/m3 Inh, Ing, Con. Corrosive 

. 

Sodium Hydroxido 

Isopropyl Alcohol 

b a d  

Chromium 

Cadmium 

Chemical Harard Evaluation:. 

~ ~ 

N/A Odor loss 2 mg/m3 Inh, Ing, Con. Corrosivo 

440 ppm Inh, Ing, Con. Drowainoss. Hoad 7.5 - 200 ppn Rubbing Alcohol 

0 . 0 5  m9/m3 ~ n h .  Ing, Con. Husclo Pain n/A Odo r 10s s 

1 Inh, Ing, Con. Cough, Hoad W A  Odorloss 

0.05 mg/m Inh, Ing, con. Cough, Chest Pain W A  Odo r 10.8 
3 



D. SITE--- 

Sit. Control: Attach u p ,  uao back of thia pago, or skotch of aito ahowing hot rono, contamination 

C o o t a d r u n t  of Intotost ' 

Volatilo organica 

Radiation 

Explosivo Gaaos 

ton., otc. 

Pmriretmr idontifiod? INo 1 Sit. secured? 

Typo of Smmplm . ~lritoring Iroqumncy of 
(atom. poraoP.1) - m a t  Sampling 

Aroa OVA Continuoua 

Arm. nini-rad , Continuous 

0 /Explosimotmr Continuous Arm. 2 

Work Area. Doaignatod? IYma1 Zone(a) of Contamination Idmntifiod? [No 1 

Pmcaonnol Protoction (TLD badgma roquirod for a11 fimld poraonnml): 

Anticipatmd Lovml of Protmction (Crosa-roforoncm taak nurbors to Smction C): 

rmduction, 

(Expand i f  nocoaaary) 

Modifications: BIodifiod lovol D with tyvmk, nmoprmnb glovms and boots, aafmty glaaaos. APR availablo when 

upgrado to lmvol C is nocmsaary basod on OVA roadinpa. 

Action kvols for 

o Lovol D: 

0 L.v.1 c: 

o Lmvol 1): 

o k v o l  A: 

Evacuation of work Zoao Ponding Roaaaoasmmnt of Condition.: 

0 <19.51 or ,251. oxplofivo atmosphoro ,101 U L ,  organic vapors abovo background lmvola, 

<19.51 or >Z51, oxploaive atroaphorm >251 LtL3(California-201), unknown organic vapor (in 

pfrticulatoa >- Bg/B , othmr 
0 
bfoathing ronol >1 ppr. particulatas >- rg/m , othor 

0 ~19.51 or >25%, axplosivo atmoaphmro > Z 5 1  LEL (California-ZO%), unknown organic vapor. tin 
btoathing ronm) > 5  ppr, partiCUhtmS >- mg/r , othor 

0 
,300 ppm, particulatos >- q / m  , othmr 

3 

t19 .51  or >251,  oxploaivo atros~horo >251 LEL (Califocn$a-ZOI), unknown organic vapors 

Docontamination Solutiona and Procmdurma for Equipnnt. Sampling Goar. etc.: 

Alconox + tap watmr waah. tap wator rinao, two isopropanol rinses, organic-free water rinso, and air dry. 
Toflon irploronta uamd f o r  tho eolloction of samplms for mota18 analyaos will havo a 101 nitric acid aolution 

rinao aftor tho tap watmr rinam followod by another tap wator rinao. two iaopropanol rinams, and air dry. 



poraonnol Docon protocol: 

will bo doublo-bapqod and drurwd for dispoaal. 

colplotion of ooch day's fiolduork. 

8oot and glovo waah - Alconox + tap vator waah with cloan water rinao. Expondablos 

?iold poraonnol vi11 tako a hygionic ahowor off  aito, following 

Docon Solution Honitoring Procoduroa, if Applicablo: 

mll-vontilatod aroa upwind of tho aampling rono. 

Spocial Sit0 Lquipnt., ?acilitioa, or Procoduroa (Sanitary ?acilitios and Lighting 
?haat mot 29 CFR 1910.120): 

Docontamination activitios will bo portormod in a 

sit. Entry Procoduroa and Spocial Conaidorationa: 

tioldwork activitios. Poraonnol will oxorciao caution in tho vicinity of noarby roadway.. If above background 

radiation lovola aro oncowtorod, toam rrbmra w i l l  ovacuato tho aalpling aroa and contact tho corporato hoalth 

phyaics group to roaaaoaa tho aft.. 

Work Limitationa (ti- of day, wrathor condition., otc: I and Hoat/Cold Stroaa Roquiromonta: 

activitios will bo porforrd during daylight houra. Toam mombora will broak aa noodod to provont hoat stroaa 

and roplaeo f lu id . .  Cooling voats ray bo uaod to provont hoat atroas. 

C i C ' a  "buddy ayatom" will bo omployod at a11 t i n s  during 

All fioldwork 

Oonoral Spill Control, if applicablo: a/A 

Invoatigation-Dorivod Hatorial Diapoaal (i.o., oxpondabloa, docon warto, cuttinqrl: All fioldwork vasto 

matorials will bo doublo bagged, d r u w d .  labolod, and transportod to doaignatod location for final diapomal by 

tho Navy. 

e 

Salplo Handling Procmduroa Including Protoctivo Wear: During a11 handling of samploa, a11 fiold toam ro~boca 

will woar aurqieal glovoa. Goggloa will bo worn during samplo prqsorvatibn with acids. 

TO48 ElOBb*r* Rosponsibility 

To bo dmtorrinod. Toam toado r 

Sit. Safoty Officor/balplor 

*All ontrioa into oxclurion Lono roquiro 8uddy Syator uao. All C L t fiold ataif participata in modiea1 
monitoring program and havo eomplotod applicablo training por 29 C?R 1910.120. 
m o t a  roquiromts of 29 CrR 1910.134. and M S I  1 6 6 . 2  (1980). 

Roapiratory protoction proqram 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IMASP)VH1000:T0479:2 



1c. -mFonmwxol 

(Uao aupplorontal ahoota, if nocoaaary) 

mcALrwmcu 

(Obtain a local tolophono book from your hotol, i f  poaaiblo) 

Cubulanco: On bar.: (904) 452413D: O f f  baa.: 911 

Roapital Crrponcy Room: NAS Diaponrary - Duildincl 3600: 0 0 4 )  452-2733: Daptiat Hoapital: (904) 434-4811 ( ~ i f o  

?light) 

Poiaon Control Contor: 

Polico (includo local. county ahoriff, atat.): 911 

Tiro Dopartwnt: 911 

Airport: 

U.S. Coaat Quard: C ~ r p o n c y :  0 0 4 )  453-8178: Oonoral Information: (904) 4534282 

Laboratory: E L E ASC: (7I6) 631-0160 

Tod. Dxproaa: (BOO) 238-5355 

Cliont Contact: U.S. Navy Southom Diviaion, Engiaoor-In-Charqo, Suxanno D. Sanborn: ( D O 3 1  743-0574 

Sit. Contact: Ius Ponaacola Environratal Coordinator, Ron Joynor: (904) 4524515 

Sit. Lwrgoncy Evacuation Alarm Mothod: 

Wator Supply Sourco: On aito 

Tolophono Location, Nurbor: To bo dotorminod on aito 

Collular Phon., i f  availablo: To bo dotorminod on aito 

Radio : 

N/A 

~ ~~ 

Othor: On-aito warohouao nurbor to bo dotorrinod 

1. 

2. 

3 .  

4. 

- coRAc3s. 
1 

Dr.. RApOnd Rarbiaon (Univ. of Tlorida) ................. (501) 221-0465 or (904) 462-3277, 32Dl 
Alachua, Tlorida (501) 370-8263 ( 2 4  houri) 

Ecology and Cnvironmont, Inc., Safoty Diroetor 
Paul JOnBairO ........................................... (716) 604-DO60 toffico) 

(716) 655-1260 (homo1 

Rogionrl Srfoty Coordinator - Sybil Howchurch............ (904) 077-1971 (offico) 
0 0 4  1 87D-2336 f homo ) 

nopional Offico Mnapor - Rick ~ u d y  ..................... (904) 877-1978 (offie.) 
(904) D93-724s (homo) 



1. Twonty-four hour answering aervice: (501) 370-8263 

What to report: & - - state: 'thia ia an omergoncy." 

- Your n a n ,  region, and Bite. 

- Talaphone numbor to roach you. 

- Your location. 

- 
- Aature of enrqoncy. 

- Action taken. 

Ham of pnrson injurod or.exposod. 

1.  A toxicologist, (Drs. Raymond Ilarbison or aBSOCiat0) will COnt8Ct you. 
anawering soroico. 

Repoat tho information qivon to tho 

3.  If a toxicologist does not roturn your call within 15 minutes, call tho following persons in ordor until 
contact is made: 

a .  24 b a r  hotlir - (716) 684-0940 
b., Corporato Safety Diroctot - Paul JOXlDaire - h o r  0 (716) 655-1260 
c. Asaiatant Corp. Safoty Officer - Stovon Shonan - h o r  C (716) 680-0084 

-mer- 
(-: FAi.14 - mnt .ror Routo(n) rrior to Start of Umrk) 

Diroctions to hO8pit.l (includo map) from Sit0 10 

W D i s p a n m r y  - ?allow Uurray Road aouth to Uoffott Road. Turn right onto Uoffott Road and continuo to its 

intorsoction with Piahor Stroot. Turn left onto ?irhor Stroot and procoed aouth to Turnor Stroot. Turn right 

onto Turnor Stroot. Tho Iw Dispensary ia loeatod on Turnor Stroot in Buildioq 3600. 

b.ptist Eonpit81 - Take Duncan Road (Navy Blvd.1 north to oxit thabaao. 'Navy Blvd. bocomos HWt 98 and curvoa 

to tho oast. ?ollov N a v y  Ilvd./Hwy . 98 oaat approx. 3 mi to Paco Blvd. Turn left (north) on Paco Blvd. and 

procood approx. 1 mi to Corvantor St. IHwy. 9 0 ) .  Turn right on Corvantos/Hwy. 90 and follow this road f o r  about 

0 blocks and turn loft (north) onto E stroot. The hospital is about 6 blocks north on tho loft. 

~~~ ~ ~~ ~ _ _ _ _ _ ~  ~ ~~ 

Ertgrncy Egress Routos to G e t  Off-Site Emergmncy egrems routes will be located if emergency e x i t  route. bocore 

blockod by conatruction, ate. 
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a 
BOOTIES 

WORK GLOVES 

RADD HAT WITH ?ACE SHIELD 

ULTRA-TWIN RCSPIMTOR 

POWER AIR PvRX?YIllo RESPIRATOR 

X 

X 

S-nIIIVTE ESCAPE lusK 

PROTECTIVE COVERAU (Typo ) 

RAIN S U I T  

B V R L  APROOR 

SVAGICAL G r n S  

GLOVES (Type 1 

M I L S  

HARD HAT WITH ?ACE SHIELD 

CASCADE SYSTEM 

XAllxmLD S Y S T m  

L.v.1 D - 
ULTM-TWIN RESPIRATOR fAvailab10) X 

I I I 

I OUTER WORK GLOVES I I X I 



1-m No. 

OVA . 
THE- DESORBCR 

02/EXPWSI!UTER W/CAL. KIT X 

PHOTOVAC TIP 

m (Probo 10.2 OV 1 X 

NaI Probo 

XnS Probo 

OM Pancako Probo 

OM Sido Window Probo 

MICRO R METER 

ION C l U M E I  

ALERT DOSIMETER 

POCKZT DOSImTCR 

SCRUB BRUSHES 

8 02. BOTTLES X 

R U T 4 A L L O N  BOTTLES X 

VOA BOTTLES X 

BAILER CORD ~ X 

HAND BAILERS X 

THIEVING RODS WITH BUtl)S 

SPOONS X 

KNIVES 

PRESSURIZED SPRAYER 

PORTABLE EYE WASH 

BLOOD PRESSURE MONITOR 

IIRC EXTINGUISHER 

SOLVtrn (Typo 1 

X PLASTIC SiIEETING 

X 

X 

IING TAP; 

TAPE 1 . 1  

[-?ACE W K  SANITIZER 

?OLDING CHAIRS 

STEP W D t A s  

I DISTILLED WATER 1 x 1  

ScAuR/MTultrrR I 

I I 

TILTER PAPER 

PERSONAL SAMPLXNG PUMP SUPPLIES 



"IIlSIDC CONTAINPZ COMPLIES . . . " 

YAII IIQUlJIIIaW 110. IUsc:a.LAImOUS C c_t. , Ro. 

• 'fOOL KIT X 

RYDIlAVLIC JACK 

LUG WRnCR 

'I'OIf CHAIR 

VAIl CRICK 0U'l' I 

G •• 

oil 

Mtifr •••• 

B.tt.~ 

Wind.tabld W •• ta 

Tire Pre •• ur. 

su .. ~ IIQUlftmft 

IUSc:a I: hDOVS COOLERS X 

P I'l'CBEIl PUMP PAl1ft' CAlIS WID LIDS, 7 CLIPS EACH 

SURVEYOR'S TAPI VlMICULI'l'I X 

• 100 rI.DGLUS TAPI SHIPPIRG LABELS X 

300 lftLOR ROPI DO'!' LABELS: -DAIIGER-

IfYLOR S'l'ItIlfG ·UP-

SURVI"fIlIG rLAGS -I.SIDE COIft'AlRER COMPLIES ... -
rIUt -JlAZAllD GROup· 

. 
_IEL 8A1t1t0lf S'l'ItAPPI.G TAPE X 

BUlfG WRIIICH BO'l"l'LE LABELS 
I X 

SOIL AUGIR BAGCIIES X 

PICK CUS'l'ODY SEALS X 

SHOVEL CHAIII--or-CUS'l'ODY roMS X 

CATALYTIC HEATIR FEDERAL EXPRESS roMS X 

PROPARE GAS CLEAR PACKIRG TAPE X 

BARlURTAPE 

SUltVlYIRG ME'l'ER STICIt 

CllAIKIKG PIK. • RI.G 

TABLES 

WEADER RADIO 

BllfOCULAltS 

• MAGAPHORE 

IRASP)uaI000:TOt79:2 



ecology and environment. inc. 

O N - S I T I  S A t l T f  N l t T I U Q  

Project TDD/Pan 

H a u  Printed 

Date T h e  Job No. 

Addrmas 

specific Location 

Type o f  Work 

Signature 

Protective Clothing/Equipnnt 

Che8ical Hasards 

Radiation Hasacdm 

Physical Harards 

m r g m n c y  Procedures 

Hospital/Clinic Telephone 

Roapital Address 

Special Equipment 

Other 

Checklist 
I . 

1. Emmrgency i n f o n t i o n  reviewed? and 8ade fa8iliar to a11 tear members? 
2. Route to nearmst hospital driven? and its location known to all tea8 w 8 b T  
3. Site safety plan readily available and ita location known to a11 tea8 8eabers? 

-tin9 .hall k attmadmd by a11 por8olmml rbo rill k rocking rithin tbo axelusion arm.. 
upd8ta m t i o g .  rill k bold rbon s i t e  tasks udJor conditioru chmggm. 

Dmily in forv l  

Meeting Conducted by: 
(Print) (Signature) 

(Site Safety Coordinator) (Tea8 Loader) 533 

lNASPlU11800O:T0479:2 



I 522 

0 ocology and onvironmont, inc. 

S I T l  8 A l C T T  F L A m  

Projoct Titlo: Si t .  23 - Chevalier ?idd Pip. Leak Projoct lo . :  UltEOOO 

. Atma TDQ/Pan no. : 

Projoct Hanagor: John Barkadale Projoct Dir.: Gorry Gallaghot 

Loeation(a): 

and Induatrial roada 

Proparod by: Joaoph C. ?uqitt Dato Proparod: O4/01/9 2 

Approval by: Sybil Uouehurch Dato Approvod: 01/03/32 

sit. sar~ty orfieor ROV~OW: 

Seopo/Objoctivo of Work: ?iold aetivitioa will includo roil sampling, pormanont monitoring wall inatallation, 

9roundvater aampling, physical aurvoya, hydrologic aaaoaamont. 

Propoaod Dato of riold Activitioa: Docombor 1992 

Background Info: Comploto: 1 X 1 Preliminary (no analytical I ] 

Chovalior riold Pip. Leak Aroa - noar tho aouthuratorn corner of Chovalior ?idd botvoon nurray 

Dato Roviowod: 

data available) 

Docuwntation/Surury: 

ovorall Chomical Uasmrd: 

Ovorall Phyaical Hazard 

noderato I 1 
Unknown I 1 

Uodorato f X 1 
Unknown f 1 

B. s r n j u m m c u u c n u a r c s  
Warto Typo( . ) :  

R 

Liquid I X 1 Solid [ 1 Sludgo I 1 Gaa/Vapor f X 1 

Charact.ri.tic(r~ : 

?lanablo/ [ x 1 
Ignitablo 

volatilo f X I Corrorivo I 1 Acutely f 1  
Toxic 

Lxploaivo f 1 Roaetivo f 1 Carcinoqmn f X 1 Radioactivo. [ 1 

Othoc: 

Phyric.1 Haaarda: 

1 x 1  

Puncturo f 1 Burn f 1 cut f 1  Splaah 1 x 1  

Ovorhoad I X 1 Confined* 1 1 D o l o w  f 1 Trip/?all 
spaem Orado 

Noiae f X 1  othor: Aircraft and vohicular traffic uaing Chovalior Ciold. Hoat/cold atroaa. 

*Roquiroa completion of additional form and apocial epproval from tho Corporato Health/Safoty group. Contact uc or m. 



sit. niatory/D.acription and Unuaual ?maturma (aom Sampling Plan for dmtailmd dmacriptionl: Sit. 23 ia tho 

Phonola 

Dioaml ?wl 

location of t w  aoparatm undorqround tuml lmaka. 

of navy spocial ?uol Oil (MSml. 

On0 loak, in 1965, conaiatod of thm loa. of an unknown volum 

Roportmdly, tho fuml vaa purpmd fro8 tho qroundwator tabla, and tho 

5 PPI  Inh, Inq, Con. Vorit, Diarrhma 0 . 0 5  PPB Svoot, punqmnt 

- Inh, Inq, Con. Vorit, Diarrhoa 0.082 ppm Pot rolmum 

contarfnatmd soils wore romovod. 

pipolin. carrying Dioaol rum1 Marina (D??I). 

aurfaco, and soil in thm arm. ia auapoctmd to bo contarinatad with oil. 

a i t m  did not mxhibit any VOC contamination; howmvmr, atrong odora vorm notmd 

colloctmd during tho Phaao I invmatigation orhibitad mlmvatod lovola of -tala, PAHa, phmnola, and M a .  

aroundvator samplma axhibitad olmvatod rmtala, P W a ,  phonola, and TRPHa. 

In 1970, anothoc loak of unknovn voluro vaa diacovorod in tho aama 6r.a in a 

A 1ay.t of fuml ia auapoctmd to bo prmaont on thm wator tab10 

Groundvator aarploa colloctmd at tho 

(GUI 1 9 8 4 ) .  Soil aarploa 

&acationa of Choricala/Waatma: 

Eatiutmd VOlUM of Chmmicala/Waatoa: Unknovn 

sit. Currmntly in Opmration Yma: t X 1 no: f 1 

If prmamnt, eontarination ia probably locatad bmlov land aurfacm. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
e. --a 

Liat Haaarda by Taak ( i . m . ,  drum sampling, drilling, ate.) and n b r  thmr. 
in Smction D) 

Phyaical narard Evaluation: 

1) Soil aamplinq - Poraonal contarination, ovmrhmad, noiam, autolobiloa 
2 )  Ilonitorinq -11 inatallation - Owmrhmad, noism, autowbiloa 
3) Orounduatmr aamplinq - Splash, pmraonal contamination, autorobilma 
4 )  Dacontarination procmdurma - Solvmnta, acid aolutiona 
5 )  Phyaical aurvmya - Slip.. tripa, falla, auto~obiloa 

6 )  Hydrologic asamaaunt - Splaah, poraonal contarination, autorobiloa 

(Taak numbmrr at0 croaa-rmtmroncmd 

loto: Colplotm and attach a Haxard Evaluation Shmmt for  major known contarinant. 



D. smslvmwmunu 

Site Control: Attach map, uae back of this page, or aketch of aite showing hot zone, contamination 
Lone, etc. 

Perimeter identified? [No I Site aecured? IN0 1 

Work Areas Dosignatod? [Yea)  tone(.) of Contamination Identified? [No 1 

Peraonnel Protoction lTLD badger required for a11 field personnel): 

Anticipated &vel of Protoction (Crorr-referenco task numbora to Section C): 

Task 1 

Task 2 

Task 3 

Task 4 

Ta8k 5 

A I c D 

X 

X 

X 

X 

X 

reduction. 

C a a W i n a m t  of xntmrmst' * 

Volatile Organics 

Radia t ion 

txploaive Gaaes 

Ta8k 6 X I I I I 

Typo of -1. llolitorinq 
(e..., p.?Solul) mipawat 

Area W A  

Area Mini-rad 

Area 0 2 /Explosimeter 

~~ - 

(txpand i f  neceaaary) 

Modificationa: Modified level D with tyvek. neoprene gloves and boot., aafety qlaaaea, APR available when 

upgrade to love1 C ia noceasary based on W A  readings. 

Action Lovels for 

o Lovel D: 

0 Lov.1 c: 

o Lovel 1: 

o Lovel A: 

Evacuation of Work Lon. Pending Reaaaeaannt of Conditionr: 

0 <19.5% or >25%, orplo ive atm?aphoro ,108 UL, organic vapors above background levola, pfrticulatea >- rp/b f , other 

0 
bfeathing xone) >1 ppm. particulatoa >- mg/m , other 

0 
bgeathing xone) > 5  ppm, particulates >- mg/m , other 

0 

<19.5% or >258, erploaive atmosphere ~ 2 5 8  LtLj(Ca1ifornia-20\), unknown organic vapor (in 

<19.5% or >258, erploaive atraaphere >25% UL3(California-20%~, unknown organic vapor. (in 

<19.5% or >25%, exploaive atraaphore ,288 LtL (Californ~a-20%). unknown organic vapor. 
,300 ppm, particulates >- mg/m , othor * .  

A i r  Monitoring (daily calibration unleas otherwiae noted): 

Continuoua 

Continuous 

Decontamination Solutions and Procedures for tquipnnt, Sampling Gear. etc.: 

Aleonox + tap wator wash, tap water rinse, two iaopropanol rinaea, organic-treo water rinae, and a i r  dry. 

Teflon implennta uaed f o r  the collection of aamples for metala analyses will have a 10% nitric acid aolution 

rinse after the tap water rinae followed by another tap water rinse, two isopropanol rinses, and a i r  dry. 

INASP]Uil8000:T0479:3 



Poraonnol Docon Protocol: 

will bo (loub10-baggod and druuod for diapoaal. 

colplotion of oach day'. fioldwork. 

Boot and qlovo waah - Alconor + tap wator waah with eloan wator rinao. Expondablos 

?iold poraonnol will tako a hygionic ahowor off  sit., followrnq 

Docon Solution Uonitoring Procoduroa, if Applicablo: 

-11-vontilatod aroa upwind of tho aarpling xono. 

spoeial lit. Equipnnt, Facilitioa, or Procoduroa (Sanitary ?acilitioa and Lighting 
nuat m o t  29 c n  1910.120): 

Dacontamination activitioa will bo pOtfOrmod in a 

Ifto Entry Procoduroa and Spocial Conaidorationa: 

fieldwork activitioa. Poraonnol will oxorciso caution in tho vicinity of noarby roadway.. If abovo background 

radiation Iovola at. oncountorod, toam nmbora will ovacuato tho aampling aroa and contact tho corporato hoalth 

phyaica group to roaaaoaa tho aito. 

Work Limitationa ( t i w  of day, woathor condition., otc.) and Uoat/Cold Strosa Roquiromonta: All fioldwork 

activitioa will bo porfornd during daylight boura. 

and roplaco fluid.. Cooling voata r y  bo uaod to provont hoat atroaa. 

E L E ' a  "buddy ayatou" will bo omployod at a11 t i n s  during 

Toam mombors will broak aa noodod to provont hoat atroaa 

Oonoral Spill Control, if applicablo: H/A 

Invoatigation-Dorivod Mtorial Diapoaal (i.o., oxpondabloa, docon waato, cuttinpa): All fioldwork waato 

utoriala will bo doublo baqgod, drummod. labolod, and tranaportod to doaicmatod location for final diapoaal by 

tho Wavy. 

sample Ilandling Procoduroa Including Protoctivo Woar: During a11 handling of mamploa, all fiold toam wmbora 

will w a r  aurgical qlovoa . Oogqloa will bo. worn during aamplo phsorvat~on with acid.. 

T0.D H0mb.r. Rosponaibility 

To bo dotorrinod. Teau Leader 

Sit. Safoty Officor/Samplor 

Goologirt/Samplor 

*All ontrioa into oxcluaion xono roquiro buddy syatom uao. All C L E fiold ataff participate in ndical 
monitoring program and havo eomplotod applicablo training por 29 C n  1910.120. 
m o t a  roquiromonta of 29 C?R 1910.134, and ANSI 288.2 (1980). 

Roapiratorg ptotoction program 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~1USPIUR8000:T0479:3 

0 



II. - x m a  

(Uno nupplorontal shoots, i f  noconnary) 

I*KIu.uuomQul 

(Obtain a local tolophono book from your hotol, i f  ponniblol 

Ambulance: On bono: (904) 4524138: Off ban.: 911 

Hospital Errgoacy Room: NAS Dinpnnary - building 3600: (904) 452-2733: baptist Hospital: (904) 434-4811 (Lit. 

Clight ) ' 

Poison Control Cantor: 

Polico (includo local, county shorlff, stat.): 911 

riro  kpartront: 911 

A i  rport : 

U.S. Coast Guard: Errqoncy: (904) 4534178: Gonorml Intorration: (904) 4534282 

Laboratory: E L E ASC: (716) 631-0360 

rod. Expronn: (BOO) 2365355 

Cliont Contact: U . S .  Wavy southorn Division, Enqinoor-In-Chargo, Susanno D. Sanborn: (803) 743-0574 

Sit. Contact: NAS Ponnacola Cnnoironmontal Coordinator, Ron Joynor: (984) 452-4515 

SITB - 
sit. Errgoncy Evacuation Alar. Mothod: I /A  

W8t.r supply SOUCCO: on Sit0 

Tolophono Location, Numbor: To bo dotorminod on nit. 

Collular Phon.. i f  ovailablo: To bo dotorminod on sfto 

Radio: 

Othor: On-sit. uarohouno numbor to bo dotorrinod 

1. 

2 .  

3 .  

4. 

Dr. Rayaond Harbison (Univ. of F l o r i d a )  ................. (501) 221-0465 or (901) 462-3277. 3281 
Alachua, ?lorid. 001) 370-8263 t24 hours) 

Ecology and Environmont, Inc., Satoty Diroctor 
Paul Jonu iro  ........................................... (716) 684-8060 (offico) 

(716) 6SS-1260 (hobo) 

Rogional Safoty Coordinator - Sybil I o v c h u r c h . . . . . . . . . . . .  (904 )  877-1978 (otfico 
(904) 878-2336 th0m.l 

Roqional Offico IClnagor - Rick Rudy ..................... (904) 871-1978 (oftic. 
(904) 893-7245 (h0.0) 



sorvico: 

- W I I E  

(501) 370-1263 

2. 

3 .  

Stat.: "this is an ourgency." 

Your n a n ,  rogion, and sit.. 

Tolophono aurbor to roach you. 

rour locatioa. 

Nan0 of porson injurod or oxposod. 

maturo of mrgoncy. 

Action takon. 

A toxicologist, (Drs. Raynond nacbison or associato) will contact you. 
answoring sorvico. 

Ropoat tho infornation givon to tho 

It  a toxicologist doos not roturn your call within 15 minutos. call tho following porsons in ordor until 
contact is udo: 

a .  24 boar hotlino - (716) 604-1940 
b. Corporato Safoty Diroctor - Paul Jonnairo - horo # ( 716 )  655-1260 
e. Assistant corp. safoty Otficor - Stovon Shocnan - homo #.(716) 688-0084 

-= - 
(m: Wold 'ham m m t  lsw Rooto(s) Prior to Start of m r k )  

Diroctions to hospital (includo u p )  from Sit0 23 

Di8pauary - ?allow nutray Road south to Hoffott Road. Turn right onto Cloffott Road and continuo to its 

intorsoction with Fishor Stroot. Turn loft onto Cishor Stroot and procood south to Turnor Stroot. Turn 

right onto Turnor Stroot. Tho Ius Disponsary i8 locatod on Turnor Stroot in 'Building 3600. 

D8pti.t 008pital - Tako Duncan Road (Navy Blvd.) north to oxit tho bas.. Navy Blvd. bocomor MIY 98 and CUIVOS 

to tho oast. Follow Navy Blvd./llvy . 98 .art approx. 3 ni to Paco Blvd. Turn loft Inorthl on Paco Blvd. and 

procood approx. 1 ni to Corvantos St. (Hvy. 90). Turn right on Corvantorflvy. 90 and follou this road for about 

8 blocks and turn loft (north) onto E stroot. Tho hospital is about 6 blocks north on tho loft. 

Cncgency Cgroas Routos to Get Off-Sit. Emergency oqrosr router vi11 be located if onorgoncy oxit routes become 

blockod by construction, otc. 
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OUTER WORK QLOVZS 

CASCADE STITCH 

PROTZCTIVE C O V C r u Y ,  (Typo Tyvok 1 

m I n  SUIT 

IE0PRt.E S A r S n  BONDS 

BOOTIES a b  

WORK QIOVC.5 

HARD HAT WITH ?ACE SHIELD 

S M m  GLASSES 

I& SYSTEU 

X 

X 

X 

X 

I IullI?OLD SYSTW I I 
I I II I I 
c 

I VLTM-TWIN RESPIRATOR 

I POWER A I R  PURIFYINU RESPIRATOR I I 

5-UIWTE ESCAPE I U I K  

PRoTECTI7n C O V t R A u  (Typo ) 

M I A  SUIT 

BUTYL APRON 

SURQICAL GLOVES 

GLOVES (Type 1 

OUTER W R K  GulVCS 

NCOPlUNE s c v f i l  BOOTS 

HARD HAT WITH ?ACE SHIELD 

kvol D - 
ULTRA-TUII RESPIRATOR fAv.il.bl*) X 



a 

DKolrpm- 

WASH TUBS 

BUCKETS 

SCRUB BRUSIlES 

PRESSURIZED SPRAYER 

NO. 

X 

X 

X 

X 

W A  

THERNAL DCSORBER 

o l / t x ~ ~ o s m m ~ ~  w / C U .  KIT 

PHOTWAC T I P  

I -- 

NO. 

X 

I P I P E  I a c A T o R  

T M S H  BMS 

TRASH CANS 

HASKIHG TAPE 

DVCT TAPE 

I 1 1  PLASTIC SHCCTIlM 

X 

X 

X 

I 1 1  TAWS UID POLES I I 

BLOOD PRESSURE 110NITOR 

FIRE EXTINGUISHER 

BRUNTON COMPASS 

110111T'OX CYMIDC 

WUT STRESS MOWITOR 

X 

?ACE IU3K 

?ACE M K  S M I T I Z E R  

?OLDINO CHAIRS 

STEP LADDERS 

DISTILLED vmca X 

UR- r p m m  

8 02. BOTTLES X 

HALT-aALLOH BOTTLES X 

VOA BOTTLES - X 

Ox Side Window P r o b o  W L E R  CORD . X 

I I I HAND BAILERS I X I 
ION CHAMEX 

ALERT DOSIMETER 

POCKET DOSIHGTER 

PORTABLE EYE WASH I X 

1 I THIEVING RODS WITH BULBS n 
1 I SPOONS 

KNIVES 

?ILTER PAPER 

' 1  PERSONAL SAMPLING PUnP SUPPLIES I 1  
I 1 - 1  

I I 

I I 



.ru=wJl- 
TOOL KIT 

HYDRAULIC JACK 

LUG WRENCH 

Tow CHIUn 

r 

NO. RScxLmamW (Coat.) no. 

X 

I- Oil 

SHIPPING W E L 3  

DOT W L W :  "DUPQER" 

"UP" 

"IASIDE CONTAINER COHPLIES . . . " 
"HAZARD GROUP" 

STRAPPING TAPE 

BOTTLE LABELS , 
I b 

~ MGGIES 

' CUSTODY SEALS 

CHAIN-OT-CUSTODY rows . 

I I I  

X 

X 

X 

X 

X 

X 

1 II 

~~ ~~ 

TEDERAL EXPRESS TORUS 

CLEAR PACKING TAPE 

II 

X 

X 

I 1  
(ear. n 

I I I  n 
(windahiold Wash I II n 

I I 

I 

PAINT CANS WITH LIDS, 7 CLIPS EACH 

SUR-YOR'S TAPE 

I I I 100 IIBERGIASS TAPE 

I 300 NYLON ROPE 
NYLolu s m 1 m  

sunmxffi  ?LAGS 

T I M  

WHEEL bAllAow 

BUNG WRENCW 

SOIL AUGLR 

PICK 

s n m L  

CATALYTIC H U T O R  

PROPANE GAS 

BANNER TAPE 

SURVEYINQ ?IETlSR STICK 

CHAINING PINS C RINO 

TABUS 

WEATHER RADIO 
I 

BINOCULARS I 



mcology and onvironnnt, inc. 

O B - S f T l  S A I C T X  N l l T f B Q  

Pro jmct TDD/Pan 

Dmtm Tin Job No. 

Addroar 

spocific Location 

N a n  Printmd 

Typo of Work 

Signaturm 

sAFcrr rOPICl mu- 

Protmctivm Clothing/Lquipnnt 

Chmaical Hmsards 

Radimtion Harards 

Physical Hasmrdn 

Iamrgmncy Procmduros 

Hospital/Clinic Tmlmphonm 

Hospital Mdrmss , 

Special Equipnnt 

Othmr 
I Chmc kli s t . 

1. tamrgmncy information rmvimwmd? 
2. lout. to nmarmst hospital drivmn? and its location known to all toar r m ~ b m r s ?  
3. Sit. safmty plan roadily availabh and its location known to all tmam mmmbmrs? 

-ti- shall k attmdod by a11 porsoaarl rho rill k rocking rithia t h  oxclcuioa aroa. 
updmtm m t i n p .  rill bo bmld ubon Bit0 tasks and/or conditions chmpm. 

and rmdm farilisr to a11 tmam mmmbmrs? 

Ddly imfornl 

Uomting Conductmd by: 
(Print 1 (Sipnaturm) 

(Sit. Safoty Coordinator) (TmaB Inadmr) 533 

[IUSP]UROOOO:T0479:3 



522 
ocology and onvironmont, inc. 

S I T E  S A ? E T Y  P I A .  

Voraion 988 

PrOjOCt Title: Sit. 29 - Soil South of Building Projoct no.: V H I O O O  

3460 TDD/Pan BO. : 

Projoct Hanagor: John Barkad.10 Projoct Dir.: Gocry Gallaqhor 

meation(.): Soil South of Building 3460 - approximately 100 foot south of tho aouthoaat cornor of Building 
3460 

Proparod by: Joaoph C. ?uqitt Dato Proparod: 04/01/92 

Approval by: Sybil Uewchurch Dato Agprovod: 

Sit. Safoty OCficor Roviow: Dato Roviowod: 

~copo/Objoctivo of Work: ?iold activities will includo aoil aamplinq, poraanont aonitoring woll installation. 

groundvator aampling. phyaical aurvoya, and hydroloqic aaaoaamont. 

Propoaod Dato of ?iold Activitioa: Docombor 1992 

04/03/92 . 

Backqround Info: Comploto: [ X 1 

Documontation/Sua~ry: 

Ovocall Chomical Hmrard: 

Ovorall Phyaical Harard 

Sorioua [ 1 
L O W  1 x 1  

Sorioua I 1 
L O W  I 1  

Prqliminary (No analytical I I 
data available) 

Modorato I X 1 
Unknown I 1 

Plarublo/ [ X 1 
Ignitablo 

I 1  Volatil. I x 1 Corrosivo I X 1 Acutoly 
Toxic 

Exploaivo [ 1 Roactivo I x 1 Carcinoqon I X I Radioactive* 1 

Othor: 

Phyaical Hararda: 

Ovorhoad [ X 1 Conflnod* I 1 Bolov I 1 Trip/?all 1 x 1  

Puncture [ 1 B u m  I I cut I 1  Splash 1 x 1  

spae. Grade 

noiao 1 x 1  Othor: Aircraft And vohicular traffic using Chovalior Piold. Hoat/cold atroaa. 

*Roquiroa conplotion of adqition.1 form and apocial approval from tho Corporato Ho~lth/Safoty group. Contact 
RSC or IiQ. 



Sit. Hiatory/Doacription and Unuaual ?oaturoa (1.0 Sampling Plan for  dotailod doacription): 

1981, rovoral workora auatainod chomical burna whilo working in an oxcavation south Of Building 3460. 

Ropoctodly, a .limy black subrtaneo in tho roil oxcavation waa roaponaiblo for tho injurios. 

atation p.raonn.1 roportod a noticoablo odor of “paint atrippoc” in tho oxcavation. 

sowor lino l ios  bonoath tho concroto apron in tho vicinity of Sit. 29. 

aowor includo: paint atrippora, thinnors, chromic acid, phonolic eoapounda, cyanidoa, sulfuric acid, and othor 

hacardous waatoa. It ia suapoctod that a loak in tho induatrial waato souor lino ray havo causod tho 

contamination at tho aito. Tho.ait0 ia currontly covorod by a concroto apron of Chovalior riold. soil aamploa 

eolloctod durinq tho Phaso I invoatiqation oxhibitod 1Ovola of TRAPHI and DAH.. Tho groundwator aamploa fror tho 

woat portion of tho alto oxhibitod a010 rotals and also rothylono chlorido. 

In tho apring of 

In additxon, 

A portion of tho IUTP 

tnduatrial wartoa dirposod of in tho 

Locations of Chomicala/rraatoa: A aludqo-liko matorial ia locatod bolou land aurfaco. 

Eatimatod Voluw of Chomicala/Uastoa: Unknown 

Physical Haxard Evaluation: 

1) so i l  aamplinq - Poraooal contarination, ovorhoad, noiao, autorobiloa 
2) Xonitorinq woll inatallation - Ovorhoad, noiao, auto~obiloa 
3 )  Grounduator aaopling - Splash, porsonrl contamination, automobiloa 
4) Docontamination proeoduros - Solvontr, acid solutiona 
5 )  Phyaical aurvoys - Slip., trip., f a l l s ,  automobiloa 

6 )  Hydrologic a a a o a a m t  - splaah, poraonal contarination, autorobiloa 
Chorical Harard Evaluation: . 



D. SITESA?ZTX-.U. 

contdamot of fotorost 

Volatilo organics 

Radiation 

Explosivo 0as.s 

Sit. Control: Attach rap, uao back of this pago, or akotch of aft. ahoving hot sono, contamination 
tono, otc. 

Parirator idontifiod? [No 1 Sit. socurod? 1.0 1 

T- or 8 a q l O  moitoriog rroqumocy or 
(mroa. porsoul) m i p w o t  8aqli09 

AI.. OVA Continuoua 

Aroa t4ini-t.d Continuoua 

Area 02/Explosi~tor Continuous 

- 

reduction, 

Work Araaa kaipnatod? [Poal Zono(a) of Contamination Idontifiod? [lo I 

Poraonnal Protaction (TLD badqoa roquirod for all fiold poraonnol): 

Anticipated &voJ of Protoction (Croas-raforonca taak nurbora to Eoction C ) :  

(Expand i f  nocoasary) 

nodificationa: nodifiod lava1 D with tyvok. nooprono qlovoa and boot., aatoty glaaaoa, APR availabla whan 

upgrado to lovol C ia nocoaaary baaad on OVA roadinqs. 

Action Lovola for evacuation of Work Zono Ponding Iloaaaoaamnt of Condition.: 

o Love1 D: 

0 kV.1 c: 

o Lovol 8 :  

0 Lov.1 A: 

o2 <19.5% or >25%, oxplo~iva atroaphoro >lo% U L ,  organic vapors abova background lovols, 
particulatos >- rq/m , othor 
o2 ~ 1 9 . 5 %  or ,258, oxploaiva atrosphoro >25% LEL (California-20%), unknown organic vapor (in 

o2 ~19.5% or >2S%,  oxploaiva atrosphoro >25% LCL3~California-20t), unknown organic vapora (in 
braething son.) ,5 ppr, particulatoa >-mg/m othor 

0 ~19.5% or >258, axploaivo atroa9haro >25% U L  (Califor~ia-20%1, unknown organic vapora 
>SO0 PPI, particulatoa >- r9/r , othar 

broathing rono) >1 ppm, particulatoa >- rg/r 3 , othar 

Air Monitoring (daily calibration ualoaa otharwiao notad): 

Alconox + tap wator vaah. tap water rinso. two isopropanol rinaas, organic-fro. wator rinso. and air dry. 

Toflon imploronts uaod for tho colloction of sarplos for rota18 analysos will have a 10% nitric acid solution 

rinse aftor the tap wator rinao follouod by anothar tap vator rinso, two isopropanol rinsos, and air dry. 



Porsonnal Docon Protocol: 

will bo doublo-baqgad and druuad for disposal. 

complotion of aacb day's fioldvork. 

Boot and glovo wash - Alconox + tap wator wash with c l a m  water rinse. Expondablos 

Field porsonnol will tako a hygianic showar off site, followinq e 
Docon Solution Uonitorinq Procaduros. i f  ~pplicablo: 

wll-vantilatad axma upwind of tho sampling rono. 

spocial Sit. EquipHnt, Facilities, or Procoduros (Sanitary ?acilitios and Lighting 
nust Noat 29 QR 1910.1201: 

Docontamination activitias will bo porfornd in a 

Site Entry Procaduras and Spacial Considarations: 

fioldwork activitios. Parsonnal will oxorcfsa caution in tha vicinity of naarby roadways. If above background 

radiation lovols arm oncountarod, team mombars w i l l  ovacuato tho sampling area and contact tho corporate health 

physics group to roassoss tho sit.. 

E L E's "buddy mystom" will bo omployad at a11 timas during 

Work Limitations (ti- of day, uoathor conditions, otc.) and Roat/Cold Strass Roquiramants: All fieldwork 

activitias will bo parformod during dayliqht hours. Toam mombars will broak as noodod to provont haat strass 

and roplaca fluids. Cooling vosts u y  bo usod to pravant haat stross. 

Oanoral Spill Control, if applicablo: U/A 

~nvostigation-Dorivod Uatorial Disposal ( i . 0 . .  oxpondablos, docon wasto, cuttings): All fioldwork wasto 

U t a r f a h  will ba doublo bagqod, drunod, labalod, and transportad to dosignatad location for final disposal by 

tho Navy. , 

Sample Handling Procmduras Including Protoctivo Woar: During a11 handling of samplos. a11 fiold team rombors 

will woar surgical gloves. Qogglos will bo worn during s a w l a  phsorvat~on vith acids. 
. .  

Ta.8 F h m b O ? .  Rosponsibility 

To bo datorrinod. Toam Loadar 

Sit. Safoty Officar/Samplar 

Samplar 

salp1.r 

*All ontrios into axclusion rono roquira Buddy SyStOm Us.. All E L E field staff participate in rodical 
monitoring proqram and bava complatad applicablo traininq pot 29 CIR 1910.120. 
moats roquiramants of 29 CrR 1910.134, and ANSI 288.2 (1980). 

Rorpiratory protoction prOqr.8 e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



L. . I o . o 1 1 1 c I x I R o u A R o I  

(Us. supplomontal shoots, i f  nocossary) 

WALmsoUmm 

(Obtain a local tolophono book from your hotol, i f  possiblol 

A.bulanco: On bas.: (904) 4524138: Off bas.: 911 

Hospital trrgoacg loo.: 1w Dispensary - Building 3600: (904) 112-2733; Baptist Hospital: (904) 4344811 ( L i t .  

Flight) 

Poison Control Contor: 

Polico (includo local, county shoriff, stat.): 911 

riro Dopartmt: 911 

Airport : 

U . S .  Coast Quard: Ewrgoncy: (904) 453-8170: oonocal Information: (904) 153-0202 

Laboratory: E c E AIC: (716) 631-0360 

 IO^. E X p C O S S :  (800) 230-5311 

Cliont Contact: U.S. Wavy Southorn Division, Enpinoor-In-Charpo. Suranno D. Sanborn: (003) 743-0574 

Sit. Contact: W Ponsacola Cavironrmtal Coordinator, Ron Joynor: (904) 4S2-4515 

8- - 
Sit. tsorgonsy Evacuation Alarm ?lothod: m/A 

wator supply sourc.: on sit. 

TOlOphOnO Location, Nurbor: To bo dotorminod on sit. 

Cellular Phon., i f  availablo: To bo dotorminod on sit. 

Radio : 

Othor: On-sit. warohouso nurbor to bo dotorminod 

? 

1. 

2. 

3 .  

4.  

Dr. Raymond IIarbiBOn funiv. o f  rlocida) ................. (501) 221-046b or (904) 462-3277, 3201 
Alachua, ?lorid. (501) 370-0263 ( 2 4  hours) 

Ecology and Environmont. Inc., Satoty Diroctor 
Paul Jonuiro ............................................ (716) 684-8060 (offico) 

(716) 6bS-1260 (homo) 

Roqional Safoty Coordinator - Sybil Nowchurch............ (904) 877-1970 (offico 
(904) 878-2336 (homo) 

Ropional Offico Hanagor - Rick R u d y  ..................... (904) 077-1978 foffico 
(904) 893-7245 (homo) 



1. monty-four  hour anmworing morvicm: (SOL) 370-8263 e What t o  roport :  

- stat.: . t h i s  is an ommrgoncy.” 

- Your n a w ,  ropion, and mite. 

- P010ph08. numbor t o  roach you. 

- Your loca t ion .  

- I a n  of pormon i n j u r o d  o r  oxpomod. 

- I a t u r o  of orrqoncy. 

- Action takon. 

2. A t o x i c o l o g i s t ,  ( D t m .  Raymond Harbimon or ammociato) w i l l  c o n t a c t  you. Ropoat t h o  information pivmn t o  tho  
anmvoring morvico. 

3. If a t o x i c o l o g i s t  doom not  r o t u r n  your c a l l  wi th in  15 minutos, c a l l  tho  fol lowinq pormonm i n  order  u n t i l  
con tac t  is u d o :  

a. 24 boor b m t l h  - (716) 6044940 
b. Corporato Safoty Diroctor  - Paul Jonaairo - home Q (716)  655-1260 
e. A s s i s t a n t  Corp. Safoty Officor - Stovon Shoraan - h o w  Q (716)  688-0084 

(.oII: ?idd T o n  lrut Ba .oot.(sl ?riot to Itart of lmrk) 

Diroctionm t o  h o s p i t a l  ( inc ludo  amp) from S i t e  29. e 
RBa Dispoasaxy - Oo mouth t o  SaUfloY S t r o o t .  lo l low Saufloy S t r o o t  v a s t  t o  l i r h o r  S t r o o t .  Turn l o f t  on to  

limhor S t r o o t  and fol low it mouth t o  TurnOt Str0.t. Turn r i g h t  onto Turnor S t r o o t .  Tho Mo Dimponmary is 

loca tod  on Turnor S t r o o t  i n  Building 3600. , 

Bmptist nospita1 - Tako Duncan Road (Iavy Blvd.) n o r t h  t o  o x i t  t h o  base.’ navy Blvd. bocomom RWf 98 and curvor 

t o  t h o  mast. l o l l o w  Navy Blvd./ilwy . 98 .art approx. 3 mi t o  Paco Blvd. Turn l o f t  ( n o r t h )  on Paco Blvd. and 

procood approx. 1 ai t o  Corvantom S t .  (Hwy. 90).  Turn r i g h t  on Corvantom/Hwy. 90 and fol low t h i s  road f o r  about 

8 blocks and t u r n  l e f t  ( n o r t h )  onto t s t r o o t .  Tho h o s p i t a l  i s  about 6 blocks n o r t h  on tho  l o f t .  

Eaorqoncy Epromm Routom t o  Oot Off-Sit. Emorgoncy oqromm rou tes  w i l l  bo loca tod  i t  mrorqoncy o x i t  routom bocoro 

blockod by c o n s t r u c t i o n ,  o t c .  
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Figure A-5 LOCATION OF NAS DISPENSARY 



I I 

mmncTmc QIAI 

I I NO. L o v o l  B NO. - Lovol A - 

I 

HARD UAT 

CASCADE SYSTEM 

5-MNUTC ZSCAPE COOLIlo VEST 

SPARE AIR TANKS 

P ~ c T f 9 t  c- (Typo 

M I N  SUIT 

I I 

LOv.1 c - 
ULTRA-TWIN RESPIMTO1 a ; 

I OOWED AIR RlRIRIIIO RESPIMTOR I 

L o v o l  0 - 
ULTRA-TWIN RESPIRATOR (Avai1.bl .J  X 

S - l l f l v n  ESCAPE ?!ASK (Av.il.bl.1 

PROTECTIVE CovtRM+ (Typo Tyvek 1 X 

M I N  SUIT 

NEOPRENE SA?= BONDS 

BOOTIES. t X 

WbM C W t S  

HARD HAT WITH ?ACE SHIELD X 

SA?= GLASSES X 

I II Tpp 1 I I 

I I I 

I I II I I ~ 

m [NASP1UU8000:T0479:4 



-mQI NO. ns- rpm- 

OVA WASH TUBS 

T H E R W  DESORBM BUCKETS 

OZ/CXPIDSIMETER W/CAL. KIT X SCRUB BRUSHES 

PROTOVAC TIP PRESSURIZED SPRAYER 

fllhr (Probo 10.1 oV 1 X DETERGENT {Typo 1 

0 
r 

I 
~ 

I 

NO. 

X 

X 

X 

X 

PLMTIC SHICTING 

W T H B R  STATIOR TAIPS AND POLES 

DRAGGER PUNP, TUBES 
I I 

I 1 I -R-  I I 
?IONITOX CPANIDE - 1  1 1  NASKIlKi TAPE 

DVC? TAPE X 

PAPER KIwtLs X 

?ACE M l K  

?ACE M l K  SANITIZER 

roLD1m m 1 B S  

STEP LADDERS 
I I 

~ -- 

DISTILLED WATER X 

1 n 
XnS Probo 

on Pancmko ?rob. 

1 MICRO R METER 
1 

I ALERT DOSIMETER 

BLOOD PRESSURE WNITOR 

?IRE EXTINGUISHZR X 

1 RAW-GALLONBOTTLE; X 

I VOA BOTTLES - X 

BAILER CORD X 

H M D  MILtRS X 

THIEVING RODS WITH BULBS 

SPOONS X 

KNIVES 

IILTER PAPER 

I 

I PERSOWAL SMPLING punp SUPPLIES I 1 
I I 

I 



I no. Ipscm&mcmM (Cont.) no. 1 
TOOL KIT X 

WYDltAVLIC JACK 

I 1 

CHAIN 

VAN CHOCK OUT 

0.. 

oi 1 

Antit reem 

Battery 

Windshield Wash 

I Tire Presrure I II I I 

I I I 



ecology and onv i ronnn t ,  inc.  

O B - S I T K  S A I I T Y  n c I r 1 ~ 6  

Pro joc t  TDD/Pan 

Dat. T i80  Job Ito. 

Addroar 

specific Location 

~ y p .  o f  work 

SamTX ?o?ICs 

protoctivo Cloth ingnquipwnt  

Choaical Rarard8 

Ma- Printod 

Radiation Ilaxard8 

Signaturo 

Cnrqonty Procoduro8 

Hoapital/Clinic Tolophono 

noapital  Addroaa , 

Special Cquipnnt 

Othor 

'Chockliat a . 

Isit. Satoty Coordinator) (Toam Loador) 533 

[IWPJUH1000:TO479:4 

• 
.nd r=n .. nt, io~, 

O.-II!'. 1 Ar.!'y .... !' I • G 

i .~t TOO/Pan 

04 t. 'u •• 11=, 

M'.!r ... 

SpedUc 

Typ-t of 

SAFKft 'tOPICS .... arnD 

Pr=t.~tiy. ~l=thin9/l~ip .. nt 

~ .. L~al i'luar'.!, 

a ••• rd. 

Phy.ic.l •••• rd. 

• tHq,nq ?rQ~''.!\H'' 

H=.pital/~lini~ T.ltph=o. 

flHpital M'.!ru. 

t~iPHot 

Other 

'Ch.~Uilt • 

~ 

•• _ Print.'.! signature 

• IUt. SatHy (T ... LAl~H I ! 3 3 

(RASP)uaIOOO:T047':4 



1 522 
ocoloqy and onvironaont, inc. 

S I T E  S A T E ? ?  P L A B  

I 
Voraion 988 

A. 

Projoct Titlo: Sit. 34 - Solvont North o f  Building Projoct No.: UH8000 

3557 TDD/Pan No. : 

Projoct Hanagor: John Barkahlo Projoct Dit.: G o t r y  Oallaghor 

Location(.): 

Proparod by: Joaoph ?. ?ugitt Dato Proparod: 4/01/92 

Approval by: Sybil Nowchurch Dato Approvod: 4/03/92 

Sit. saroty 0ffic.r n0vi.w: 

Scopo/Objoctivo of Work: 

grounduator aamplinq, phyaical aurvoya, and hydroloqic.aaaoaaaont. 

Propoaod Dato of liold Activitioa: 

solvont North of Building 3557-aroa undornoath concroto apron iaaodiatoly north of Building 3557. 

Dato Roviowod: 

liold activitioa will includo roil raapling, porunont aonitoring woll inatallation, 

Docorbor 1992 

Background Info: coaploto: I X I 

Docuwntation/Sunary: 

Ovorall Chodcal Haxard: 

Ovorall Phyaical Harard 

soriour I 1 
LOW 1 x 1  

Soriour 1 1 
L O W  I 1  

Proliainary (No analytical 1 1 
data available) 

Hodorato X 1 
Unknown 1 1 

Rodorat. I X 1 
Unknown [ 1 

llanablo/ 1 X I 
Igni tablo 

Cxplosiv. 1 1 

volatil. I x 1 Corroaivo [ 1 Aeutoly I 1  
Toxic 

Roactivo I 1 Carcinogon [ X 1 Radioactive. I 1 

Phyaical Hararda: 

Ovorhoad 1 X 1 1 x 1  Confined. [ 1 Bolow [ 1 Trip/?all 
spac. Grad. 

Punctur. [ 1 Burn [ 1 cut I 1  Splash 1 x 1  

Noiao [ X I  Othor: Aircraft and vohicular traffic ualnq Chovalior Piold. Hoat/cold atroaa. 

*Roquiroa complotion o f  additional fora  and spocial approval from tho Corporato Woalth/Safoty group. Contact 
usc 01 wg. 

0 



Sit. Hiatory/Doacription and Unuaual ?oatucoa (a00 Sawling Plan for dotailod doacription): 

pips connocting to Building 3557 ia locatod along tho northern odgo of tho sit.. 

p i p a  loakod 45,000 qallona of a aolvont/dotorgont aolution into tho surroundinq area.  

compoaod of 1.7% chlorinatod aromatic hydrocarbon aolvont. 

ponotratod tho concroto apron, via oxpanaion joints, and contaminatod on-aito a o i l a  and groundvator. 

coneontrationa of a o n  orqanica havo boon found in groundvator colloctod from uolla in tho iuodiato vicinity 

of tho aito (Om 1986). Tho rosulta of tho Phaao I invoatigation indicatod that low lovola of TRPHa and PAR. 

uoro dotoctod in soil aamplos in tho atoa along tho induatrial souor lino locatod on aito. 

from two aroaa of tho aito oxhibitod TRPHa, PAHa, and/or phonola. 

A tank farm with 

In m y  1984, one of thoao 

Tho solution uaa 

It is boliovod that contamination ray havo 

Xodorato 

Gcounduator aamploa 

Location. of Chomicala/Waatoa: Contaminanta from tho pip. loak aro likoly containad in on-aito aoila bolow 

tho concroto apron. 

Eatimatod Volumo of Chomicala/Wa~toa: unknown 

Sit. Currontly in Oporation Yo.: I X 1 No: t 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Liat Hararda by Taak ti..., drum sampling, drilling, ate.) and nurbor thom. (Taak numbora at. croaa-rotoroncod 
in Soction D) 

Physical Haaard Evaluation: 

1) soil aampliaq - Poraonal contamination, ovorhoad, noiao, automobiloa 
2 )  Monitoring -11 inatallation - Ovorhoad. nota., automobiloa 

3 )  Groundvator sampling - Splaah, poraonal contamination, autorobilos 
4 )  Docontamination procoduroa - Solvents, acid aolutiona 
5 )  Physical aurvoya - Slip., trip., fall., automobiloa 

6 )  Hydrologic aaaoaa-nt - Splaah, poraonal contamination, automobilos 
, 

Toluono 100 ppm . Inh. Ing, Con. Dizzinoas, Iatiguo 0 . 2  PPI Bonaono-liko 

Phonola 5 PP. Vomit, Diarrhoa 0.05 ppm Svoot , Punqont Inh, Inq, Con. 

loto: Comploto and attach a Hazard Evaluation Shoot for major known contaminant. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
INASP1V118000:T0479:5 



D. S X T E W m r m U M  

Site Control: Attach map, US. back of this page, or skotch of sit. showing hot rone, contamination 
aono, otc. 

Porirtor idontifiedl I I Sit. aocurod? I 1  

t 
Typm of s-lo ' mi'torinq ?roquency of 

Caatamimmt of Iatero#t taro., pormanl) UluiP-mt -ling 

Volatile Organics Aroa OVA Continuoua 

Radiation Area Uini-rad Continuoua 

0 /Explosimotor Continuous Exploaivo Oases Aroa 2 

- 

roduction. 

work Areas Doaignatod? I I Zono(a) of Contamination Idontifiedl I 1 

Personnol Protoctfon (TLD badges reguirod for all fiold poraonnoll: 

Anticipntod &vol of Protection (Croaa-roforenco taak nuabora to Soction C): 

(Expand i f  noceasary) 

nodificationa: Uodifiod lovol D with tyvelt, nooprono glovos and boota, aafoty glassos, APR available uhon 

upgrado to lovol C is nocossary based on OVA readings. 

Action k v d a  for 

0 IAV.1 0: 

0 kV.1 c: 

o Level E: 

o k v o l  A: 

Evacuation of Work Zono Ponding Roaaaoasnnt of Conditions: 

o2 t19.SI or >258, oxplo ivo atmaphoro >lo% LEL, organic vapors above background lovola, 

0 <19.S% or >ZS%, o%plosivo atmsphoro >25% LEL (California-ZO%), unknown organic vapor (in 
bfoathing xono) >1 ppm. particulatoa >- mg/m3, othor 

0 
broathing xono) >J ppm, porticulatos >-mg/m , othor 

0 
,400 ppm, particulates >- mq/m , othor 

particulatoa >-8g/m f , othor 

~19.5% or >25%, oxplorivo atmosphoro >25% LELj(California-20%), unknown organic vapors (in 

t19.W or >25%, oxplosivo atmoaghoro >25% LEL (Califoraia-ZOI), unknown organic vapora 

2 



pmraonnml -con protocol: 

will ba doublm-bagqmd and drummad for diapoaal. 

cornplation of mach day*a fimldvark. 

Boot and glovm waah - Alconox + tap watmr waah with elman watmr rinam. Expmndablmr 

Fimld pmraonnml will taka a hygimnic ahowmr off aitm, followinp e 
Decon Solution Honitorinq Procmdurma, i f  Applicablm: 

well-vantilatad arm. upwind of thm aamplinq zona. 

Spocial lit. Cquipwnt, Facilitima, or Procmdurma (Sanitary Iacilitiea and Lighting 
m a t  Bloat 29 CIIL 1910.120): 

Decontamination activitima will bm parformad in a 

~ 

Sit. Entry Procmdurma and Spacial Conaidmrationa: 

fimldwork activitima. Pmraonnml will mxmrciam caution in thm vicinity of nmarby roadway.. If abovm background 

radiation lavala arm ancountatad, t a m  ammbmra will mvacuatm the aampling arm. and contact thm corporatm hmalth 

physic. group to rmaaamaa thm aitm. 

Work Limitationa (ti- of day, wmathmr conditiona, ate.) and Hmat/Cold Strmaa Rmquirmmmntr: All fimldwork 

activitima w i l l  bm parformod during daylight houra. Tam. wmbmra will brmak aa nmmdmd to prmvmnt hmat atrmaa 

and rmplacm fluida. Coolinq vmata u y  k usmd to prmvmnt bmat atrmaa. 

E E'r "buddy ayatma" will bm amployad at a11 timma during 

Qmnmral Spill Control, i f  applicablm: N/A 

Invmatigation-Derivmd Hataria]. Diapoaal (i.m.. mrpmndablma, dmcon waatm, cuttinpa): All fimldwork waatm 

utmriala will bm doublm bagqmd, drummod, lahlmd. and tranaportmd to dmaiqnatmd location for final diapoaal by 

the Iavy. 

- ~~ ~~~~ 

Samplm Rmndling Procmdurma Including Protmctivm Wmar: During all handling of aamplma, all fimld tmaa ammbmrr 

will wmar aurqical glovms. Qogqlma will bm worn during rampla phamrvation with acid.. 

Tmam ?lambar* Rmaponaibility 

To ba datarainad. Tman Laador 

Sit. safmty Officmr/Samplmr 

Gmologiat/Saaplmr 

*All mntrima into mrcluaion zona rmquirm Buddy Syatmm uam. All E L E fimld ataff partieipatm in radical 
monitoring prograa and havm complmtmd applicablm training par 29 CFR 1910.120. 
wmta rmquirmwnta of 29 C?R 1910.134, and M S I  288.2 (1980). 

Rmapiratory.protmction program 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
[WASP)WH8000:T0479:5 



E. n u a e u c r ~ ~ a  

(Uam aupplmrmntal ahmmts, if nmcmaaary) 

IacALusoumc= 

(Obtain a local tmlmphonm book fror your hotml, if posaiblm) 

lubulanco: On bar.: (904) 4524138; Off bas.: 911 

Hospital  Cwrqmncy moor: 

F l i g h t  1 

Poiaon Control Cmntor: 

Policm (includm local, county a h o r i f f ,  stat.):  911 

BAS Diapmnaary - Building 3600: (904) 452-2733: Bapt ia t  Hoapital :  (904) 4344811 (L i fm 

Firm Dopartmnt:  911 

Airport :  

U.S .  Coaat Guard: twrqmncy: (904) 453-0178: ri.nora1 I n f o r u t i o n :  (904) 453-8282 

Laboratory: t i C ASC: (716) 631-0360 

Fmd. Exprmsa: (000) 23B-5355 

Climnt Contact: U.S. Ravy Southom Division, Cnpinomr-In-Chargm, Susannm D. Sanborn: (103) 743-0574 

Sit. Contact: NAS Pmnaacola C n v i r o n n n t a l  Coordinator ,  Ron Joynmr: (904) 452-4515 

Sit. trrqeacy Cvacuation Ahrr Blothod: 

Watmr Supply Sourcm: On .it. 

Tmlmphonm Location, Wurb.r: To bo dmtmrrinod on sit. 

Cmllular Phon., if aVAilAblm: To bm dmtmrrinmd on sit. 

U/A 

. 
~ ~~ 

Other: On-aitm uarohouam numbor t o  bm dmtmrrinmd 

. 1. 

2 .  

3 .  

4.  

Dr. Raymond Harbiaon ( V n i V .  O f .  F l o r i d a )  ................. (501) 221-0465 or (904) 462-3277, 3281 
AhChUA, F lor ida  (501) 370-8263 ( 2 4  hour.) 

Ccoloqy and Cnvironrmnt, Inc., Safmty Dirmctor 
Paul Jonaairm ........................................... (716) 684-BO60 (oftiem 

(716) 655-1260 (horm) 

Rmqional Safmty Coordinator - Sybi l  .mwchurch............ (904) 877-1978 (officm 
(904) 878-2336 lhorm) 

RmpiOnAl Officm Mnaqmr - R i c k  Rudy ..................... (904) 877-197B (officm 
(904) B93-7245 fhor.1 



L. 

3 .  

Tvmnty-tour hour an8wmrinq 

m a t  to rmport: 

morvicm : 

Stat.: .thi8 is an mmmrqmncy." 

Your n a m ,  rmgion, and sit.. 

Tolmphonm nuabmr to rmach you. 

Your 1oc.tioa. 

maw of pmrson iajurmd or mxposmd. 

Iatucm of mwrgmacy. 

Action taken. 

A toxico1ogi8tr (Drs. Rayaond Harbi8on or a8sociato) will Contact you. 
ansttoring smrvico. 

Rmpmat tho information givmn to thm 

If a toxicologist doms not rmturn your call within 1 5  ninutms, call thm followinq pmrsons in ordmr until 
contact is  udm: 

4. 24 hour btlh - (716) 604-8940 
b. Cotporatm Safmty Dirmctor - Paul Jonuirm - holm # (716) 655-1260 
e. Assistant Corp. Safmty Officmr - Stmvmn Shorman - honm # (716 )  688-0084 

Dirmction8 to ho8pft.l (includm u p )  iron Sit. 34. a 
BAS Dispomsaty - ?allow Murray Road south to Motfmtt Road. Turn right onto Moffmtt Road and continum to its 

intmrsmction with Fishmr Strmmt. Turn ImPt onto rishmr Strmmt and procmrd south to Turnmr Strmmt. Turn right 

onto Turnmr Strmmt. Thm Ius Dispmnsary is locatmd on Turnmr Stcmmt in Buildkrq 3600. 

~~ ~ ~~ ~ ~~ ~~ 

Uptist Ilospital - Takm Duncan Road (Wavy Blvd.) north to mxit thb basm.'Uavy Blvd. bmconms HWY 98 and curvms 

to thm mast. lollow Navy Blvd./llw . 98 mast approx. 3 ni to Paem Blvd. Turn lmft (north) on Pace Blvd. and 

procmod approx. 1 mi to Corvantms St. (Hw. 90). Turn right on Cmrvantmsflvy. 90 and follow thi8 toad for  about 

8 blocks and turn lmft (north) onto E 8tto.t. Thm hospital is about 6 blocks north on thm loft. 

Enmrqmncy CprmSS Routes to Gmt Off-Sit0 Eamrqmncy oqrmss coutms w i l l  bm locatmd if onorqmncy exit routms bmcomm 

blockmd by construction, mtc. 
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I 1 

~ 

S C M  

SPARE ,AIR TAnts 

MUtn SUIT I -  
BUTYL APRON 1 -  

0- m u  QLOPES I 
UARD IUT 

CASCADE SYSTEM 

5-KINUTE ESCAPE COOLIlG VEST 

NEOPRENE SAFETY BOOTS 

MnnIES 

HARD RAT WITH ?ACE SHIELD 

CASCADE SYSTCH 

WMIrnLD SYSTEM 

I I 

I ' I  I I POWER AIR PURIFYIWQ RESPIRATOR 
I I 

I 1 

PROTECTIVE COVERALL e f f y p ~  Tyvak ) X 

R A L l  SUIT 

M I N  SUIT 

BUTYL APROU BOOTIES X 

~ ~~ 

I UARD RAT WITH ?ACE SHIELD 1 1  
I 

BOOTIES I 

HARD RAT WITH ?ACE SHIELD I x 
SACCTY GLASSES X 

I 



* 
msTRwumATxol No. D8- rprrrnarr 

OVA WASH m s  

THERML D E S O l t B ~  BUCKETS 

02/CXPLOSI?LETElt W/CAL. KIT X S ~ U B  musncs 
PHOTOVAC TIP PRESSURIZED S P m n n  

1 Rltu (Proba 10.2 oV 1 
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
patent, or as insuring anyone against liability for infringement of 
letters patent. 

Anyone vishing to use this E 6 E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document; hovever, the company makes no representation, varranty, or 
guarantee in connection vith this E 6 E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 E publication may conflict; or for the 
infringement of any patent resulring from the use of the E i E 
publication. 

. . 

Every effort has been made by E 6 E to 

I . 
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1 INTRODUCTION 

This document is meant to be used in conjunction vith E i E SOPS 
for field operations and hazardous vaste site operations, and 
incorporates by reference all the safety precautions required therein. 
It specifically addresses the functions and responsibilities of 
personnel vorking on or around drilling operations. 

E i E personnel are frequently required to vork in the field vith 
drill rigs, taking s o i l  and rock samples, installing piezometers, and 
monitoring vells. Tvo general situations discussed separately are the 
supervision of Subcontract Drillers by E i E, and the direct operation 
of E i E's ovn drill rig by our personnel. 

2 OPERATION OF DRILLING EOUIPHENT BY E i E 

2.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The duties of the Site Safety Officer (SSO) on drilling sites are 
the same as in other types of operations vith the exception of the 
Increased caphasis on the hazards unique to drilling vork. 
details specific drilling concerns of an SSO. 

This section 

E i E personnel are restricted from the borehole area during active 
drilling. 
restricted from the borehole area by means of a "super exclusion zone" 
delineated by placing a 4- by 8-foot sheet of plywood over the borehole. 

2.2 

When E 6 E personnel are doing drilling; they vi11 be 

RESPONSIBILITIES AND AUTHORITY OF E & E D R I L d  

At the beginning of each vork day, the E & €driller must inspect 
the rig to ensure the folloving components have been properly inspected, 
maintained, or replaced, or procedures have! been performed: 

o Rill switches tripped and operation verified; 
o Chain guards in place: 
o Belt guards in place; 
o Belts set to proper tension (visual); 
o Loose belts; 
o Presence of any fluid leaks: 
o Any damaged hoses, cables, ropes, chains: 
o Control panel is clean; 
o Control lever functions labeled; 
o Pressure relief valves function; 
o Catherd free of rust and grease: 
o Cathead grooves less than 118 inch in depth: 
o A l l  tools in proper vorking order; 
o Rig leveled and stabilized: 
o Check for veld cracks in mast; and 
o Safety hooks operational. 

1 
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The Driller will report items needing attention to the SSO; 
hovcver, i t  is the Driller's responsibility to make sure that these 
items are corrected prior to drilling. 

During the drilling operations, the following safety practices vi11 
be in effect: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

All vheels will be blocked. 

Rig vi11 be leveled using jacks or stabilizers. 

Rig engine will be in neutral vhen not actively turning augers. 

Plyvood (or suitable substitute material) "super exclusion zone" 
pad vi11 be in place over borehole. 

Rig engine key will be properly labeled. 

Rig equipment will be kept in an orderly manner within drilling 
vork zone. 

All equipment will be properly lubricated. 

Tools vi11 be used only for their intended purpose. 

Safety glasses, hearing protection vi11 be vorn when hammers are 
operated . 
Javs of all vrenchcs vi11 be clean and free of mud to prevent 
slippage. 

All lift hooks vi11 have jav clasps. 

Fire extinguisher vi11 be staged at rear of rig. 

Rig vi11 not be moved vhen mast is in raised position. 

Cables and ropes will be tied back or secured on stabilizer 

All unattended drill holes will be covered. 

Check for overhead obstructions vhen raising rig mast, boom will 
not be raised vithin 25 feet of overhead utilities. 

No refueling will be permitted vhile equipment is running. 

, 
. 
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The Driller has authority to direct personnel vithin the area vhile 

drilling operations are in progress. 
around the auger and borehole is restricted by the "super exclusion 
zone" delineated by the 4- by I-foot sheet of plyvood centered over the 
borehole before drilling. 
penetration of the augers. 
any time vhile drilling is actively underway. 

but all team members must participate in this effort as vell. 

2.3 

Access to the hazardous area 

A large hole cut in the plyvood allovs 
No personnel are alloved in this zone pad at 

Eousekeeping around the rig is the responsibility of the Driller, 

RESPONSIBILITY AND AUTHORITY OF OTHER E 6 E PERSONNEL 

@ I  

E 6 E personnel vorking at a drilling site must act as support to 
the Drilling Team by providing any necessary support functions; hovever, 
it is important that personnel are careful not to interfere vith the 
drilling process. 
exclusion zone" vhile drilling is undervay. If an E i E crev member 
recognizes an unsafe condition in the vork area or on the rig, he should 
bring it to the attention of the SSO and Team Leader, if it  is 
not resolved in a timely manner. 
hazardous, team members have the option to contact their Regional Safety 
Coordinator (RSC) or Corporate Health and Safety in Buffalo. 

It is the responsibility of all E 6 E personnel to carry their 
issued nondisposable gear, including hard hat, face shield, respirator, 
steel-toad boots, eyepiece inserts, safety glasses, and appropriate 
outerwear for the expected climate. 

Personnel are restricted from approaching the "super 

If conditions are still deemed to be 

All personnel should be avare of emergency faoilities, egress 
routes, and special medical conditions of their .team members. As with 
all E 6 E field vork, the buddy system is to be enforced. 

t 

3 TRAINING REOUIREHENTS FOR. SITE PERSONNEL 

3.1 E 6 E SITE S m  OFFICER 

In addition to Basic Health and Safety Training and other OSHA 
mandated training, first aid, CPR, and necessary training in field 
monitoring of personnel, an SSO should have previously vorked as a team 
member on field drilling projects in order to have a vorking knowledge 
of the drill rig and its inherently hazardous nature. Where monitoring 
instrumentation is to be used, the SSO must be properly trained prior to 
field vork. The SSO must have an understanding of the hazards of heat 
and cold stress, their associated symptoms, and proper vork 
modifications to protect field staff from potential injury. 

3 
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3.2 E b E DRILLER AND BELPER 

The E b E driller and helper shall have taken and passed the basic 

They shall also meet the other minimum requirements for field 
40-hour aealth and Safety Training as prescribed by E 61 E and mandated 
by OSHA. 
vork including medical approvals and respirator fit test. 
previous experience and training, the Driller will be critiqued by the 
E b E Drilling Team upon employment vith E L E, by performing various 
types of drilling. 
whether additional training or apprenticeship vi11 be required before 
alloving this employee to act as Driller. An existing E 6 E employee 
shall have a minimum of 1 year experience as a Driller's Helper on an 
assortment of field projects before he or she can be reviewed for 
advancement to the position of Driller. If a Driller is uninvolved in 
drilling efforts for 1 year or more, he or she vi11 be required to act 
as a Driller's Helper on a project, as vel1 as receive rig-specific 
training on the equipment, before being permitted to act as a Driller 
again. The Driller's Helper position requires prior attendance at a 
drilling training school program.' Folloving successful completion of 
such a course, the Driller's Helper will be observed on sites for a 
period of approximately 6 months, during vhich time he or she will work 
on several drilling projects performing assorted types of drilling. 
E b E Drilling Team vi11 determine, based on these field observations, 
vhether additional training is required for this individual. 

3.3 

Based on 

This reviev will be the basis for determining 

The 

OTHER E b E DRILLING PERSONNEL 

All E i E personnel shall have taken the basic 40-hour Eealth and 
Safety Training course. 
respiratory fit test requirements established by E b E and OSHA, as 
well. 

Field personnel must meet medical and 

3.4 su~coNTRAer DRILLER AND OTHER SUBCONTRACT DRILLING PERSONNEL 

Subcontract Drillers and their supporg personnel must, at a 
minimum, have passed basic 40-hour Eealth and Safety Training as 
prescribed by OSBA 29 CFRl910.120. 
trained to use the level(s) of respiratory protection required onsite. 
Certification of training by the Subcontractor shall be required as a 
deliverable included in E h E's contractual documentation. 
training shall be verbally verified and logged onsite by the SSO or Team 
Leader before starting work. 

They shall be medically approved and 

This 
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4 SUPERVISION OF SUBCONTRAer DRILLERS 

4.1 RESPONSIBILITIES AND AUTHORITY OF SITE SAFETY OFFICER 

The responsibilities of the SSO at a drilling site where 
subcontracted drillers are used include the folloving: 
personnel monitoring, and personnel protection. 

item on the folloving checklist: 

rig inspections, 

A rig inspection starts vith, but is not limited to, verifying each 

o The mast must be located at least 25 feet from any overhead or 
underground utility lines. 

o The location and operation of operational and unencumbered kill 
switches must be reiterated to all site personnel. 

o Outriggers, stabilizers, or jacks are in place, and the rig is 
level. 

o A geophysical survey (electromagnetic or ground-penetrating 
radar) or 8 reliable site history must be obtained to verify 
absence of buried O ~ S ~ ~ C ~ C S ,  tanks, or drums. 

o A first aid kit and filled eywash must be readily available. 

o A fire extinguisher should be charged to the proper pressure and 
staged at rear of rig during drilling. 

o The condition of ropes, chains, and cables'must be checked. 

o A lifeline or safety belt must be available if mast climbing is 
necessary. 

o The Site Safety Plan (SSP) must be posted vith emergency phone 
list and map of hospital route. 

* 

o A "super exclusion zonen must be established around the 
borehole, using a 4- by 8-foot sheet of plywood. 
area vi11 be entered during active drilling only by the Driller, 
except in emergency situations. 

This defined 

If any of these items need replacement or repair, the SSO must make 
necessary arrangements and later verify that repair or replacement is 
sufficient before actual drilling begins. Working together, the SSO and 
the driller should verify that the rig has been checked against the 
Operator's checlrlist. 



The SS0.s monitoring duties include calibration and setup of the 
appropriate monitoring devices, as specified in the SSP. 
this generally includes an O2/explosimeter and realtime organic vapor 
monitoring capabilities (e.g., HNU, OVA). 
stress monitoring, is employed vhere appropriate. 
additional monitoring devices beyond the. directive of the SSP should be 
employed (e.g., Rad Hini, Hini Ram), it is his,or her responsibility to 
obtain this equipment vith the cooperation of the RSC or the Corporate 
Health and Safety Group, from the nearest E L E office. 

At a minimum, 

Noise monitoring, like heat 
If the SSO believes 

It is the responsibility of the SSO to ensure that all safety 
equipment is in good vorking order. 
calibration data, must be recorded in the equipment log or SSO log. 
Adequate supplies such as breathing air, drinking liquids, and 
calibration gas must be maintained. 

E 6 E personnel are forbidden from entering the "super exclusion 
zone" around the borehole vhile the rig is actively drilling. The SSO 
must not attempt to take air readings in or around the auger vhile in 
use, nor are cutting samples taken vhile the auger is in motion. 
OZ/explosimeter should be set up if possible for unmanned (alarmed) 
operations at the rig using an extension hose to continuously draw 
samples from the borehole area during drilling operations. 

Day-to-day operations, as vel1 as 

An 

The SSO has the ultimate authority over the Subcontractor vith 
regard to whether vork practices meet the requirements of the SSP. 
Shutdovn of vork or restriction of personnel are options available to 
the SSO. The SSO should hold informal site safety briefings at the 
start of both field work and daily vork shifts throughout the course of 
the project. Although E & E contractually requires Subcontractors to 
provide properly trained and outfitted staff, the SSO should verify 
verbally at the start-up meeting that the field staff has necessary 
respiratory approval and OSEA-mandated training, especially on hazardous 
vaste sites. Site safety briefing topi.csr as vfll as attendees, vi11 be 
recorded in the site safety log. . 

If the SSO has reason to believe either E L E or Subcontractor 
personnel are under the influence of alcohol or drugs, or are othervise 
ill before or during vork onsite, he or she should consider restricting 
those team members from site vork. 
requiring level C protection vho are not cleanly shaved may also be 
restricted at the discretion of the SSO. 

Personnel arriving for vork 

The folloving is list of basic topics to be covered at site 
safety meetings: 

o Personnel responsibilities; 
o Planned investigation and presumed potential hazards; 
o Levels of protection, monitoring plan, and equipment; 
o Emergency scenario plans, including kill svitch use; 
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o Location and operation of kill switches, fire extinguisher, and 
first aid kit: 

o Beat and cold stress hazards: 
o "Super exclusion zone" around borehole: and 
o Warnings to Subcontractors about hazards of climbing the mast 

vithout.safety belt and other equipment. 

Because heat stress is a constant threat during v a m  veather, the 
SSO is responsible for determining vhether conditions are unsuitable for 
vork. 
modifications, cooling vests, and other cooling means, the SSO may 
decide that vork should not continue. 
through blood pressure and oral temperature checks vi11 be determined by 
the SSO vith assistance from the RSC and Buffalo Health and Safety 
staff, if necessary. 

Where vorkers cannot vork vith the assistance of vork 

The need for vorker monitoring 

The SSO vi11 be responsible €or shutdown of the drilling operation 
if electrical storms are in the site area. 

No refueling operations vi11 be performed until rig engines are 
shut dovn. 
spring-l08ded, OSWFH-approved gas cans constructed of metal or 
polyethylene. 

Motor fuels should be stored and dispensed from 

The SSO should ensure and document that no boreholes are left open 
or unfilled after drilling equipment is moved. 
hole must be left open and unattended, suitable barricades, or the 
equivalent, vi11 be staged around the hole to prevent personnel and 
equipment from falling in. 

4.2 RESPONSIBILITIES AND AUTRORITY OF OTHER E b 3 PERSONNEL 

All E 6 E personnel on site are required to,follov the terms of the 
SSP and the direction of the SSO. Because'the SSO cannot be in all 
places at all times, the c r w  should observe the subcontractors and 
condition of their equipment at all times, and report immediately to the 
Team Leader and SSO any safety-related issues that are unresolved. 
Included are such details as dressout, site functions, and 
decontamination. It is important that the SSO be involved so that 
proper log entries can be made. 

In'instances vhere a 

E L E, as policy, does not provide safety equipment or monitoring 
instrumentation to subcontractors. Some projects, hovcver, may be set 
up so th8t E L E personnel and subcontractors share the o&e ekpendable 
supplies. 

B 6 E personnel are forbidden from approaching augers during 
drilling. Activities at the borehole, such as sampling, require that 
equipment be stopped. 

i 
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5 GENERAL DRILLING SITE SAFETY CliEQUISTS 

5.1 SAFETY CHECKLISTS FOR SPECIFIC TYPES OF DRILLING ACTIVITIES 

5.1.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

General Drilling Site Safety Checklist 

All E 6 E drilling personnel vi11 have read and understood the 
terms of the E 6 E drilling SOP. 

Obvious or questionable safety conditions that arise during ' 

daily inspection of the rig and its components vi11 be cause for 
vork interruption. 

Only approved Drillers vi11 remain in proximity to the borehole 
during drilling, and an approximate 4- by &foot "super 
exclusion area" vi11 be established around the moving auger at 
all times. No personnel, except the Driller and the Driller's 
Belper, vi11 enter this zone during drilling. 
issue varnings to those personnel vho breach this zone. 

The SSO vi11 

Continuous 02/explosimeter monitoring at borehole using remote 
sampling hose will exist at all times. 

All field team members vi11 be briefed on planned drilling 
oparations and possible problems before vork begins on day 1. 
All will be shovn the location and operation of "kill svitches," 
vhich vi11 be operationally checked each morning. 

Fire extinguisher(s) vi11 be staged next to the rig before 
drilling and refueling operations. 

Velding and cutting activities vi11 only. be performed avay from 
ignition sources at a distance approved%y the SSO or Team 
Leader. 

Appropriate personnel protective equipment (based on hazards 
associated vith assumed vel1 contaminants) vi11 be vorn as 
directed by the SSO and the SSP. At a minimum, steel-toed 
boots, hard hats, and face shields v i l l b t n  during any 
active drilling. 

? 

# 
b 

Outrigger stabilizers must be in place before drilling 
commences, and the rig must also be leveled. 

The drill rig mast must be horizontal during movement of rig and 
should not be erected vithin 25 feet of overhead lines. 

8 



NG RIG OPERATIONS 

o The local utilities should be contacted prior to drilling so 
that their lines can be located and flagged. 
close proximity may involve isolating utility lines ( i .e .  , 
shutdown and inerting of gas lines). 

o Vhen buried drums or other material are suspected, a full survey 
of the drilling zone is required using appropriate 
instrumentation prior to ground breaking. 

o Only trained, experienced staff vho have studied proper drilling 
methods and served as a Helper under an experienced Driller vi11 
operate the cathead. 

o Only properly licensed staff vi11 drive the drill rig. 
safety check of the vehicle, following E 6 E protocol, vi11 be 
carried out by the driver. 

Situations of 

A daily 

. - Water svivels'and hoisting plugs should be lubricated and 
checked for "frozen" bearings before use. 

- Drill rod chuck jaws should be checked periodically and 
replaced vhen necessary. 

- The capacities of hoists and sheaves should be checked 
against the anticipated weight of the drill rod string, in 
addition to other expected hoisting loads. 

- A l l  hoses to urd from the pump should be checked for properly 
installed couplings: couplings should be secured with locking 
devlces on "quick connect" fittings or wire on 
"Chicago-Stylen couplings. 

o Climbing on the vertical mast is not permitted by E 6 E staff. 
Because the boom is not equipped with a ladder, it should be 
lovercd for repairs. 

5.1.2 Rotary and Core Drilling 

and core drilling: 
The following precautionary measures should be taken during rotary 

o Rotary drilling tools should be safety checked prior to 
d r i 11 i ng : 
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- Eoses should be inspected daily for deterioration and 
leakage, and replaced if needed. 

o Special precautions that should be taken for safe rotary or core 
drilling involve chucking, joint break, hoisting, and lovering 
of drill rods: 

Only the Operator of the drill rig should brake or set a 
manual chuck so that rotation (of the chuck) vi11 not occur 
before removing the wrench from the chuck. 

Drill rods should not be braked while being lowered into the 
hole vith chuck jaws. 

Drill rods should not be held or lowered into the hole vith 
pipe vrenches. 

If a string of drill rods are accidentally or inadvertently 
released into the hole, do not attempt to grab the falling 
rods with hands or a vrench. 

In the event of a plugged bit or other circulation blockage, 
the high pressure in the piping and hose between the pump and 
the obstruction should be relieved or bled dovn before 
breaking the first tool joint. 

Vhen drill rods are hoisted from the hoie, they should be 
cleaned for safe handling vith rubber or other suitable rod 
viper. Do not use your hands to clean drilling fluids from 
drill rods. 

If work must progress over a portable-drilling fluid (mud) 
pit, do not attempt to stand on narroir sides or cross 
members. 
fitted, cover panels strong enough td hold drill rig 
personnel. 

, 

The mud pit should be equipped vith rough-surfaced, 

Drill rods should not be lifted and leaned unsecured against 
the mast. Either provide some method of securing the upper 
ends of the drill rod sections for safe vertical storage, or 
lay the rods dovn. As previously stated, hardhats, 
steel-toed boots, safety glasses, and vork gloves are to be 
vorn during such work, vith impervious gear and respiratory 
protection added as required by the SSP. 

5.1.3 Cathead Usage 

o Keep the cathead clean and free of rust, oil, and grease. If it 
becomes rusty, clean vith a vire brush. 

10 
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Check the cathead periodically, vhen the engine is not running, 
for rope wear grooves. 
greater than 1/8 inch (3 mm), the cathead should be replaced. 

Alvays use a cleanT dry, sound rope. A vet or oily rope may 
"grab" the cathead and cause drill tools or other items t o  be 
rapidly hoisted to the top of the mast. 

Should the rope "grab" the cathead or othervise become tangled 
in the drum, release the rope and sound an appropriate alarm for 
all personnel, including the Operator, to rapidly back away and 
stay clear. If the rope "grabs" the cathead and tools are 
hoisted to the sheaves at the top of the mast, the rope vi11 
often break, releasing the tools. 
stay clear of the drill rig until the Operator can turn off the 
drill rig engine and initiate other appropriate actions to 
release the tools. The Operator should carefully watch the 
suspended tools, quickly backing avay after turning off the 
engine. 

Chemicals can cause deterioration of the rope that may not be 
visibly detectable, thus the rope should alvays be protected 
from any chemical contact. 

Never vrap the rope from the cathead (or any other rope, vire 
rope, or cable on the drill rig) around a hand, vrist, arm, 
foot, ankle, leg, or any other part of the body. 

If a rope groove forms to a depth 

If the rope does not break, 

Alvays aaintain a minimum of 18 inches of clearance betveen the 
operating hand and the cathead drum vhen driving samplers, 
casing, or other tools vith the cathead and rope.method. Be 
awre that the rope advances tovard the'cathead with each hammer 
blov as the sampler or other drilling tool advances into the 
ground. . I 

Do not use more rope wraps than are required to hoist a load. 

Do not leave a cathead unattended vith the rope vrapped on the 
drum. 

Position all other hoist lines to prevent contact vith the 
operating cathead rope. 

Vhen using the cathead and rope for driving or back-driving, 
make sure that all threaded connections are tight, vhile staying 
as far avay as possible from the hammer impact point. 

The cathead Operator must be able to operate the cathead 
standing on a level surface with soundT firm-footing conditions, 
without distraction or disturbance. 

11 
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5.1.4 Continuous-Flight or Hollov-Stem Augers 

o Prepare to start an auger boring vith the drill rig level, the 
clutch or hydraulic rotation control disengaged, the 
transmission in lov gear, and the engine running at low RPH. 

o Apply an adequate amount of dovn pressure before rotation to 
seat the auger head brlov the ground surface. 

o Check auger flights for nicks or burrs that could catch clothing 
during rotation, and file them dovn. 

o Vatch the auger head vhile slovly engaging the clutch or 
rotation control, and start rotation. Stay clear of the auger. 

o Slovly rotate the auger and auger head vhile continuing to apply 
dovn pressure. 
control at all times until the auger has penetrated about 1 foot 
or more belov ground surface. 

If the auger head slides out of alignment, disengage the clutch 
or hydraulic rotation control, and repeat the starting process. 

Keep one hand on the clutch or the rotation 

o 

o An auger guide should be considered to facilitate the starting 
of a straight hole through hard ground or pavement. 

o The Operator and tool handler should establish a system of 
responsibility for the various activities required for auger 
drilling, such as connecting and disconnecting auger sections 
and inserting and removing the auger fork. The Operator must 
ensure that the tool handler is well avay frbm the auger column 
and that the auger fork is removed before:starting rotation. 

o Only use the manufacturer's recpmmended 7ethod of securing the 
.auger to the pover coupling. Do nut touch the coupling or the 
auger vith your hands, a vrench, or any other tool during 
rotation. 

o Whenever possible, use tool hoists to handle auger sections. 

o Never place hands or fingers under the bottom of an auger 
section vhen hoisting the auger over the top of the auger 
section in the ground or other hard surfaces such as the drill 
rig platform. 

Never allov feet to get under the auger section that is being 
hois ted. 

o 
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o Vhen rotating augers, stay clear of the rotating auger and other 
rotating components of the drill rig. 
around a rotating auger. 

Use a long-handled shovel to move auger cuttings away from the 
auger. 
the auger. 

o Do not use hands to clean rotating augers vhen removing augers 
from the ground. 

o The use of vire line hoists, wire rope, and hoisting hardware 
should conform to stipulations developed by the American Iron 
and Steel Institute Vire Rope Users Manual. 

Never reach behind or 

o 
Never use your hands or feet to move cuttings away from 

5.1.5 

0 

0 

0 

0 

Use of Virc Line Hoists, Vire Rope, and Hoisting Equipment 

All vire ropes and fittings should be visually inspected during 
use and thoroughly inspected at least once a vetk for abrasion, 
broken wires, vaar, reduction in rope diameter, reduction in 
vire diameter, fatigue, corrosion, damage from heat, improper 
veaving, jamming, crushing, bird caging, kinking, core 
protrusion, and damage to lifting hardwre. 
equipment aust conform to standards as established by the 
American Iron and Steel Institute Wire Rope Users Hanual. Wire 
ropes should be replaced vhen inspection indicates excessive 
damage 8ccording to the Wire Rope Users Hanual. All wire ropes 
vhich have not been used for a period of 1 month or more should 
be thoroughly inspected before being returned to service. 

End fittings and connections consist of spliced eyes and various 
manufactured devices. 
connections should be installed according to the manufacturer's 
instructions and loaded according.to the manufacturer's 
specifications. 

All related 

* 

All manufactured end fittings and 

If a ball-bearing type hoisting swivel is used to hoist drill 
rods, svivel bearings should be inspected and lubricated daily 
to ensure that the swivel freely rotates under load. 

If 8 rod slipping device is used to hoist drill rods, do not 
drill through or rotate drill rods through the slipping device, 
and do not hoist the drill rod column higher than one-half the 
w t  height above the top of the mast (derrick). Do not hoist a 
rod column vith loose tool joints and do not make up, tighten, 
or loosen tool joints vhile the rod column is being supported by 
8 rod slipping device. If drill rods should slip back into the 
borehole, do not attempt to brake the fall of the rods vith 
hands or by tensioning the slipping device. 

13 
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o Polloving the installation of a new vire rope, first lift a 
light load to allow the wire rope to adjust. 

I 
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RAINING 2 .7  I Rwkrld: JANUARY 1990 

o Host sheaves on exploration drill rigs are stationary vith a 
single part line. 
increased vithout first consulting with the manufacturer of the 
drill rig. 

o Wire ropes must be properly matched vith each sheave--if the 
rope is too large, the sheave will pinch the wire rope=-if the 
rope is too small, it vi11 groove the sheave. Once the sheave 
is grooved, it will severely pinch and damage larger vire ropes. 

o Use tool handling hoists only for vertical lifting of tools 
(except when angle hole drilling). 
hoists to pull objects away from the drill rig; however, drills 
may be moved using the main hoist if the wire rope is spooled 
through proper sheaves according to the manufacturer's 
recommendations. 

The number of parts of line should never be 

Do not use tool handling 

o When stuck tools or similar loads cannot be raised vith a hoist, 
disconnect the hoist line and connect the stuck tools directly 
.to the feed mechanism of the drill. 
leveling jacks for added pull to the hoist line or the feed 
mechanism of the drill. 

Do not use hydraulic 

o When attempting to free a mired vehicle or drill carrier, use 
only a winch on the front or rear of the vehicle, and stay as 
far as possible away from the wire rope. 
tool hoists to pull out a mired vehicle or drill rig carrier. 

Do not attempt to use e 
0 Hinimize shock loading on a wire rope--apply loads smoothly and 

steadily . 
Avoid sudden loading in cold veather. 

Never use frozen ropes. 

Protect wire rope from sharp corners or edges. 

c 

~ 

8 

o Do not operate the rig with damaged or faulty guides, rollers, 
sheave bearings, or latches on safety hooks. 

o Clutches and brakes on hoists should be periodically tested. I 
I o Know and do not exceed the rated capacity of hooks, rings, 

links, swivels, shackles, and other lifting aids. 

14 
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Never car ry  out  ho i s t ing  operat ions vhen veather condit ions are 
such tha t  hazards t o  personnel, the public, o r  property are 
created. 

Never leave a load suspended i n  the  air when the ho i s t  is 
unattended. 

Never ho i s t  a load over the  head, body, or feet of personnel. 

Never use a ho i s t  l i n e  t o  "ride" up the mast (derr ick)  of a 
d r i l l  rig. 

Replacement of wire ropes should conform t o  the  d r i l l  rig 
maauf ac t u r e r  ' s spcci  f ica t ions. 

8 . 
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6 REFERENCES 

Health and safety sections of the following operation manuals are 
incorporated by reference in this SOP: 

Dicdrich D-50 Safety Manual. 

Drilling Safety Guide, Diamond Core Drill Manufacturers Association 
and National Drilling Contractors Association. 

Wire Rope Users Hanual, American Iron and Steel Institute. 

I . 
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None of the information contained in this Ecology and Environment, 
Inc. (E 6 E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection with any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent. 

Anyone vishing to use this E 6 E publication should first seek 
permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document: hovever, the company makes no representation, warranty, or 
guarantee in connection with this E 6 E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use; for any violation of any Federal, State, or municipal 
regulation vith vhich this E 6 E publication may conflict: or for the 
infringement of any patent resulting from the use of the E 6 E 
publication. 

Every effort has been made by E 6 E to 
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Field operations present a variety of hazards to the employee. 
During hot days or when wearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress as well as perform first aid 
without delay. 

Therefore, it is important that all employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

treatment for the three classical types of heat stress presented here in 
ascending order of severity: heat cramps, heat exhaustion, and heat 
stroke. 
severe form of heat stress from escalating into one requiring hospital 
treatment. 

In addition, this SOP recommends ways to avoid heat stress, such as 
frequent rest periods, carefully timed excursions in protective 
clothing, and monitoring heartrate and body temperature. 
Safety Officer (SSO) has overall responsibility for seeing that these 
guidelines are followed in the field. 
cautious when worlting in conditions where heat stress is possible. 

The Site 

Iiovever, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly when they must wear heavy or confining 
protective clothing. 
themselves for possible heat stress, and knov what to do in a heat 
emergency. For example, a person who recognizes-the symptoms of heat 
stroke can provide lifesaving first-aid to another, while medical 
assistance is summoned. . t 

The SSO must ensure that all personnel monitor 

4 EFFECTS OF HEAT 

Normal oxidation processes within the body produce a predictable 
amount of heat. If the heat is liberated as it is formed, there is no 
change in body temperature. 
rapidly, the body cools to 8 point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
back to no&. 

If the heat is liberated slightly more 

Interference with the elimination of heat leads to its accuwtlatfon 
and thus to the elevation of body temperature. 
is said to have a fever. 
certain body processes speed up and generate additional heat. 
body must eliminate not only the normal but also the additional 
quanti ties of heat. 

As a result, the person 

Then the 
Such a condition produces a cycle in which 

1 
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Beat produced vithin the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. Eovever, vhen the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the he8t must be lost by vaporization of the moisture (sveat) 
from the skin surface. As the air becomes mare humid (contains more 
moisture), vaporization from the sun slows dovh. 
the temperature is 95.F to 10O0F, vith high humidity and little or no 
breeze, heat is retained vithin the body. 
commonly, after a succession of such days (a heat vavc) that medical 
emergencies due to heat are likely to occur. 
classified in three categories: 
s troke. 

4.1 BEAT CRAtfPS 

If air movement such as a breeze strikes the body, 

Thus, on a day vhen 

It is on such a day or, more 

Such emergencies are 
heat cramps, heat exhaustion, and heat 

Heat cramps usually affect people vho vork in hot environments and 
perspire a great deal. Loss o f  salt from the body causes painful cramps 
of the leg, a m ,  or abdominal muscles. €kat cramps.also may result from 
drinking iced vater or other drinks either too quickly or in too large a 
quantity. Heat cramps generally occur during work, but may appear hours 
later in some cases. 

4.1.1 Symptoms 

The symptoms of heat cramps include the folloving: 

o Muscle cramps in legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration; and 
8 

o Faintness. b 

4.1.2 Emergency Care 

Place the victim in a cool location, observing safety and 
decontamination considerations (see Section 6 )  if the victim is coming 
from the hot zone. 
liquid sucb as Gatoradc or its equivalent. 
cramped muscle. The victim should not require medical treatment but be 
alert for any Indication o f  a more serious problem. 

Give the person sips of vater or an electrolyte 
Apply manual pressure to the 

4.2 HBaT -USTION 

B u t  exhaustion occurs in individuals working in hot environments 
and may be associated vith heat cramps. 
the pooling of blood in the vessels of the skin. The heat is 

Iieat exhaustion is caused by 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities vhen an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse 

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follows: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generrlized veakness, 

o Dizziness, 

o Weak pulse, 

o Rapid and usually s-hallow breathing, 

o Unconsciousness, and 

o Appearance of having fainted (the patient vi11 respond to the 
s u e  treatment that is administered in cases of fainting). 

4.2.2 Ehergency Care 

Place the victim in a cool location and rclloye as much clothing as 
Administer possible while observing proper decontamination procedures. 

cool vater, G8tor8de. or its equivalent. If possible, fan the patient 
continually to remove heat by convection, but domot allov chilling or 
overcooling. 
if there is any indication of a more serious problem. 

Treat for shock, and taka the victim to a medical facility 

4.3 EEAT STROKE 

E a t  stroke is 8 profound disturbance of the heat-regulating 
mechanism, rs8ociated vith high fever and collapse. Sometimes this 
condition results in convulsions, unconsciousness, and even death. 
Direct exposure to sun, poor air circulation, poor physical condition, 
uui advanced age (over 40) bear directly on the tendency to heat stroke. 
It is 8 serlou~ threat to life and carries a 20-percent mortality rate. 
Alcoholics are extremely susceptible. 

3 
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1.3.1 Symptoms 

Folloving are the symptoms of heat stroke (note the absence - of 
perspiration): 

o D r y ,  hot, and flushed skin; 

o Sudden onset; 

o Full and fast pulse: 

o Dilated pupils: 

o Early loss of consciousness; 

o Body (core) temperature's exceeding 105V; 

o Muscle tvitching, growing, into convulsions; and 

o Breathing deeply at first, later shallovly or even almost 
abnen t 

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. 
victim in a cool environment and remove as much clothing as possible. 
Ensure an open airway. Reduce body temperature promptly, preferably by 
vrapping the victim in a vet sheet or dousing the body vith vater. If 
cold packs are available, place them under the arms; around the.neck, on 
the ankles, or any place vhere blood vessels located close to the skin 
can be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

In the meantime, place the 

5 -ON OF BEbT STRE'SS 

P1-e note that in the case of h u t  cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatment regime. 
The reason for this type of liquid refreshment is that such beverages 
vi11 return much-needed electrolytes to the body's syntem. Without 
these electrolytes, body systems cannot function properly, and the 
represented health hazard vi11 be increased. 
are vorlriag in situations vhere the ambient temperatures and huridity 
are high, and especially in situations vhere levels A, B, and C of 
protective apparel are required, the SSO must follov the procedures 
lirted belovt 

Therefore, vhen personnel 

o Ensure that all employees have sufficient quantities of fluids 
(Gatorade or its equivalent). Personnel should prepare ahead of 
time for field vork in heat stress environments by consuming 
extra fluids; 

4 
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o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur; 

o Revise vork schedules, vhen necessary, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:OO p.m., and 6:OO 
p.~. to nightfall); and 

o Cooling vests should be vorn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTBING 

If protective clothing must be vorn, especially levels A and B, the 
suggested guidelines for ambient temperature and maximum vearing time 
per excursion are as follovs: 

Ambient 
T m  

Above 90 

Haximum Wearing Time 
per Excursion (min) 

15 

89 to 90 30 

80 to 85 .60 

70 to 80 90 

60 to 70 120 

50 to 60 - 180 
5.2 HEARTRATE HONITORING 8 

One method of .measuring the effectiveness of an employee's 
rest-recovery regime is by monitoring the heartrate. 
guideline" i s  one such method: 

The "Brouha 

o During 8 3-ainute period, count the pulse rate for the last 30 
teconds of the first minute, the 30 seconds of the 
second minute, and the - last 30 seconds of the third minute. 

o Double the count. 

If the recovery pulse rate during the last 30 seconds of the first 
minute i s  at 110 be8ts/minute or less and the deceleration betveen the 
first, second, and third minutes is at least 10 beats/minute, the 
vork-recovery regime is acceptable. I f e c a p l o y e c O  s rate is above 
that specified, a longer rest period i s  required, accompanied by an 
increased intake of fluids. 

5 
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5.3 HONITORING PERSONNEL LCDY TEHPERATURE AND BLOOD PRESSURE 

When personnel are in respiratory protective gear for extended 
periods, or when air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another vay of checking for symptoms 
of heat stress. Careful adherence to existing medical guidelines could 
identify an individual vho may not have fully stabilized and therefore, 
is not ready t9 continue working in the hot zone. 

5.4 HONXTORINC THE WORK AREA FOR HEAT STRESS CONDITIONS 

Air temperature nnd relative humidity are the tvo most important 
measurements for determining tbr likelihood that a heat stress situation 
vi11 occur. 
t hernome t er . The reading caa be achieved using both a dry and vet bulb 

6 DECONTAnINATION 

As in ocher medical emergencies, decontamination should proceed as 
normally as possible vithout contributing unduly to the victim8s stress 
or injury. 
he or she is taken from the hazardous zone. 
always in effect and backup personnel should be available at the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate and undress the 2-fttim. If other serious injuries or 
more life-tbceatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be vrapped in plastic (or other protective material) 
for his or her ovn safety as well as the safety of apbulance and 
hospital persomrel. 
victim8s being further overheated. 

At a minimum, the protective clothing should be removed as 
The "buddy system" is 

Carefully avoid action that vould result in the 

6 
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Miterial Safety Data Sheet 
~dlinduodl. Inc. Science Produar Division, P.O. Bar M Paris, KY 40361 Ewrmc+ TckDbom Numb. 314-982-5000 

HYDROCHLORIC ACID, 37% 
O D U m  I D ~ I C A T I O N ;  

Synonymc Mvdrlk acid 

J'RECAUTIONARY ME ASURES 
OA)(CtU COMOSML UQUID AND MI- 
CAUSt SCWM BURNS VO AU M D Y  T l S S V l  MAY @E t A l A L  
I C  S W A W W Z O .  I u M ( t v L  I C  IMW.0. I w I U n O W  F U Y  
CAUSE m a  W C L  

Do noi get In c p ,  on skin, or on clothin& 
Avoid brerlhing m L .  
Urc onlywith rdcquate vcntilallon. 
Wrrh thoroughly alter handling. 
Store in a tighlly closed m~aincr.  
R c m m  and r u h  conlaminaled cbhing promplly. 

' 

1 3 i s  rubrlance i~ clmuificd as POISON under Ihc I:edcral CAusiic 
Foiwn Arc. 

EMERGEN C Y m R S T A I  D 
In case dmlrcl, ~mmcdialcly flush skin or eyes with plenty of 
water lor a1 karl 15 minutes. 11 walluwcd, 110 NO I' INUUCI! 
VOMTI'INGI 
<jive large quanlilics ol walcr or milk i f  availalBlc. Ncvcr Live 
ariflhing by mouth lo rn  unconscious p e ~ n .  II inhrlcd. rcniove 10 
lrcrh air. II not breathing, five r r i i l k l a l  rrrpintion. If  
breathing is dillicull, #H oacn.  In 111 C l U 8  call a 
physician. 
SEE SECnON 5. 

DOT Hlurd Class: Conosive Miterial 

A w n n e e :  Clear, roktkr fuming liquid. 

odor: Punp t  odor d h @ g n  chkridr. 

Solubility. Inf ink In nlcr whh rllfihl d u ~ i o n  d 
heal. 

Doilng rdnl: 53.C ( I Z f P ) ;  hcotropc (20.2%) 

Mclring POinr: -74% (4OI'f) 
SpdL Onvicy. 1.18 
V a p r  Dcnsliy (Air- 1) No Infomalion found. 

Vapr rreuttm (mm 118): 190 Q 25% (VI') 
Cvaponikm h i e :  No lnfonnatlon found. 

bdh a1 lWC (2zlrP) 

ON2 FlmmndE rDlorlon I dormat 109 

Flrt: 
Can read with mt18b lo rekrse nrmmrbk hydmgcn 88s. 

Ex ploslon: 
NOI consldcred lo be an crplorion hwrd. 

Flm Edlngulrhlng Mcdla: 
II lnwlnd in I fire, uu rr lcr  spray. 

Speclrl Inrormatlan: 
In the cvcnl d a fire, nor  fun protcctivc chhing and 
NlOSlI-rppnned ullconlalncd breathing rpprotur wilh lull 
laccpiccc opcntcd in the pressure dcmrnd or other purilivc 
pressure male., 

I ,  

- 
s I MI I Ql 
&rbk undcr ordinary condiliau d YLC ond storage. Carlainen 
may burst wbcr hulcd. 

lliurdour PoIpcrIutlon: 
Will mol occur. 

Incomprtlbllltltr: 
A c l m g  mlncnl wid, nmccntnld hyddrochloric rcM h highly 
r e a c h  with ctrang bo-, metals, metal oridcs, hjdmridcr, 
amines, catbonrl& rad other rlkrlinc mrlcdmls. Incanplibk 
with nulcdak rucb as cyanides, rulfidcr, t u l f i l ~ ~ .  and 
fonnrldchflc. 

Ckar-up pcnonncl rhould =ar proteak clothlng and 
rerpinloty qulpmcnl sultable lor tork or cbmk nuids or 
mpon. l r d r l c  or enclac the BIG. d Ihc kak  or spill. 
Smrll Spilh: Rush with walcr mnd ncutralic with rlkalinc 
mrterirl (rod. ark. lime. CIC.). .Saw neulrrlbcd mrltrirl 
with emu water. laver spills and lac rhcr: Nculnlitc 
wilh rlkmlinc mrlcdrl. pick up with rl iwhenl nrrtcrirl ( r a d .  
earth. vcnnkull~c). Pmvide lornd nnlilrlkm lo diuiplc 
fumes. Dispose In HCRA-appnmd W~IIC Iacilicy or scrcr the 
ncutralitcd slurty 4 t h  crccs~  walcr il I t r d  iirdinnnccs nll~w. 

Itcportable Qurntily (RfJ) (CWA/<: f i lK lA)  : JauO Ibr 

linsurc compliance with hurl. slalc and federal regulations 



Elkclive Dole: OY-lO-tK, Supcrscdcs 118-21 4 5  

ON S I l n l ~ u r d  lnlonnrtlun 

. . .m 4. exposutte rienmr EITE 

d Inbmlrtlon: 
A C o n a k l  Iahdrtlol of -par, ma Cruse roufiint choking. 
8 innrmrtion of t h  Ilac, IhIoIt, upper mpintoty I-. 

lnhrlrtkm d higher concc~~nlbns may cruse lung drmagc. P 
Inpsllon: 
Comhrrl Srrlloring hflnwhlocic acid can COUK immediate p i n  
and bums d the mouth, thmt. uophrgus rnd grstruintestinrl 
In*. May cruse nausea, m i l i n &  and dirrthcr. 

SNn Contact: 
Conainl  Cbn cam ndmu, pain, rnd tcvcre skin burns. 
Conrcntnlcd wlutlons caw deep ulcers rnd discolor skin 

Eye Conlad: 
ConoJrrl Vipon am lnitrting rnd may cruse damqc lo Ihc 
cyu. sp~uhcr may cruse sevrrc hum8 m d  prtnanenl c p  damage. 

Chronlc Exposun: 
Lonptenn erpaure IO mnccntntcd vapors mry cruse erosion d 
teeth. b n l  term erpaurrr K l d m  occur due lo the mmiw 
plopcrtkr d the rdd. 

A m r r l l o n  of Rc*dsllng Condllionr: 
Peaums d t h  pre-mkting skin diwrdcn or cyc disease may he 
more surccp~iblc to the effects ol this subs~mcc. 

’ 

c 

4 

Inhalmtlm: 
R e m  IO lnsh air. I1 no( bmrlhing, g i ~  rrtikirl 
respinlion. If breathing k dimcUll, &e o w n .  G I10  
phy icim. 

InRcrtlnn: 
DO N o r  INDUCE VOMlllN(31 Oin large qurntilics d 
water or milk if milrbk. Never mything by mouth to 
an unconscious penon. Get medkrl rttentia, immedirkly. 

Skln Exposure: 
In CIK dmtra. immedirtely nwh skin with plenty ol water 
lor 01 kart I S  minvtu wbk nnwlng contrninrtcd cbihing 
rnd rhar. Wish ckcMIIgkfotC RUK. norwghly ckrn shas 
before reuse. Gel mcdkrl rtlcnliocl immcdiricly. 

Eye Expsure: 
Wish eyes with plenty of water lor rt Icrst IS minutes, lilting 
l o n r  w d  upper cyzlidr acrsionly. Gel mcditri rllcnlion 
immcdirtcly. 

C. TOXICITY D m  (RTECS, 1986) 

On1 nt LDSO 900 mJLg (Ilyddr#htork acid 
tonccntntcd) Mvtrtbn r r fcrrrc i  cited. 

Alrbornc Exposvrt Unltr, 
-0Sl lh  Fcrmiuibk & p u r r  umil  (PEL.): 
I ppm Ceiling 

S pp? Cciiing 
’ -WGW lhrerhold Unit Vrluc (TLV): 

Ventllatioa System: 
A q%tcm of kcll ond/or p e n 1  cxhrust b rerocnncndcd (0 h e q  
employee e x p u r r s  kla Ihc A i d  bparurr limhs. Iml 
crhrut venlflrth~ b genenlly prcfemd kcruse k can 
the emhrkms of the contrminmt at iu murre. prcnrting 
dispcnioll d h Into the &nerd rWt I-. Pkrr d e r  (0 t k  
A M I I l  daumcnt. ‘Iaddrrtrirl Vmtilrtkn. A Mrnurl d Rcconrcmr 
?RctiCu’, rrccnl edition. for dctrib. 

Perwnrl RespIratoq (NIOSII Appmvtd) 
If thc 1LV b errceded a full fmpiecr chemkrl clrtr id~ 
respinlor may be wrn. In pMnI. up lo IOU times the n V  or the 
mrdmum use conrrnlntba specified by the respirator supplier, 
whichever h krr. Akcmrtinly. supplied rir full lmpkcc 
rrrpintor or &lined hood may be wrn. 

S U O  hotCc(l0n: 
Rubber or aeaprrm glow and rddilionrl pmlectiom Including 
impcniocP boo(r, rpnm. 01 connlt~, u mcdc6 in rreu d 
unusual capmmn IO p m n t  skin cbntrd. 

Eye Rvtectloa: 
Use chcmkrl ufety &r and/or r full face rhicld whcrr 
washing k pouibk. Omtad knrrr should no( be *am -hen 
&q rhh nulerial. Mrinlrin eye wash kunlrin rnd 
qukkdmnch lrditkr in work mu. 

. .  * -  I 



Mallinckrod t 
Material Safety Data 

a Emergency Phone Number: 314-982-5000 hlrllinrkrd. Inc.. kknce hoduco Dirirh. P.O. Boa M. Puis. KY 4MLI. 

8 
ISOPROPYL ALCOHOL ' p R 0 D U a  IDENTJFI CATION; 
Synonyms: 2-propanol; KC-propyl alcohol; isopropanol 

Fonnula CM No.: 67434 

Molecular Wcighk 60.10 

Chemical Fornula: (CH3)2 CIlOll 

Ilrutdous Ingcdicnb: Not applicable. 

PRECAUTIONARY MEASURES 
WARhlNGI tuMMAllLE UQWD. IMRMNL IF 
S W U W E D  OR I N I W D .  CENTMI. tiERVOUS 
FYSTCM. CAUSES IRRJTANON. 

Keep anay from hut, rprrkr and flame. 
Keep container closed. 
Use -4th adequate ventilation. 
Avoid bruthing vapor. 
Wash thoroughly after handling. 
Avoid contact with eyes, sun and clothing. 

EMERGENCY / FIRST AID 

If rurllavcd, give water to drink. Induce vomiling if medical help 
is no( immediately available. Newr givc an)l$ing by mouth to an 
unconscious person. I f  inhaled. remove to fresh air. I f  not e, 2 breathing, give artificial nspiration. If breathing i s  difficult, 

f give oaygcn. In case of contact, immcdiatcly flush skin or eyes 
5 with plenty of water for at least 1s minutes. In all cases cal l  8 I 
5 phyician. 

SEESECIlONZ 2 
DOT I h a r d  Class: Flammable Liquid 

SECllON 1 FhvslcrlDpfl 

Appearance: Clear, cdlorkrc liquid. 

Odor. Rubbing akohd, 

Solubility. Infinite In water. 
noiling Point: 82.C (1WF). 
Melting Point: 4VC (42Ir~. 

Vapor Density (Air- 1): 2.1 

Vapor Prururc (mm HE) 33 @ 2VC (WF) 
Evrpntion Rate: (n-BUAC - 1) 2.83 

SIXTION 2 

Fire: 
Flammable Uquid 
Flashpoint: 12.C (53.0. (closed cup). 
Autoignition Icmpcnture: 3WC (WF). 
Aarnmablc limits in ah, %by volume: 

Specific gnvily. 0.79 

Fire and Exolnslon Informntlnn 

I d :  2.0; ucl: 12.0. w 

Explosion: 
Above flash point, vapor-air rnhurcs arc cxplosivc within 
flhnW18ble limits noted a h .  Contact with strong oxidhen may 
cause fife or explosion. 

Fire Exllngulslilng hlcdlr: 
Water spny, dry chcmkal, akohd form. or c a h n  dioxide. 
Water spray may be used to keep fire exposed containen cod. 
Special Informotlon: 
In the event of a fire, wear full protective clothing and 
NlOSII-approved selfcontained breathing rpparrlus with full 
facepiece operated in the pressure demand or other p r i t i vc  
pressure mode. Water may be used lo flush spills away from 
crpaaurcs and to dilute spills to non-flammable mixtures. vapon 
can flow along surfaces to distant ignition source and flash 
hack. 

. 

Stabllltr: 
Stable under ordinay condiths d use and stonge. Hut and 
sunlight a n  contniutc to imtabiliv. 

tlaurdour Decomporltloo Produclr: 
Toxk pru and npon such u arbon monoxide may be released ir 
a fire invdving toprop$ alcohol. 

tlrurdour Pol)mcriutlon: 
Will not occur.. 

Incomprtlblllllcr: 
Heat, name, smns odducn, acctadchydc. chlorine, ethylene 
ordde, hydqcn-palladium combination, hydrogen peroxide-sulfurir 
add rambination, p o u l u m  tcrt-butoxide, hypochlorous add, 
isocyanalu, nitroform, phosgene, dcum and perchlode add. 

Removc 111 UJU~CCI d igition. Ventilate clrca of leak or 
spill. aun-up personnel require protectbe clothing and 
respintory proteaion from npon. Small spills may be 
abrorkd 011 paper towels ond cvlpontcd in (I fume hood. A l b  
enough time Cor  Cumrr to d u r  hood, then ignite paper In r 
suitabk kution m y  Iron, combustible mrtcrialr. Gmtrln and 
recover liquid Cor rcclamrlh when porribk. h g e r  spills 
and lot sku a n  be rolkctcd as hwrdous waste and atomized 
in a ruitablc RCRA r p p d  mmbustion chamber, or absorbed 
with nrmiculitc, d y  sand, earth or similar material for 
disposal as hazardous waste in r RCRA approved facility. 

Ensure compliance with local, state and fedcnl regulations. 

NFI'A Ritingr: Hc~lth: 1 Flammability: 3 Rcactiwtv: 0 
r-rr .... - n - o - .  n7 17 07 C....,..r-A..~ M l ? .QC ISOPROPYL ALCOHOL 



a 
M;llinekrodt provider the infwnuUoncoRLJncd herela in gwd Idth but 
maker no rrprerenbtion u lo i(reomprchendreneua accuracy. 
Individuals rewiring this WonnrUon a w l  exereire lhdr lndcpendcnt 
judgment In delennining Ilr rppropdatencur for a particular purporc. 

hlatltnckrdt m a l a  no rtpresentatbas. or r amanita. rlihtr rspras or 
hplled.dntrrhuubtlily, Itnus for a pmnkolar pur- rlih rmpccl I. 
tbc Infwmotton set I n b  h e l a  or to W p d u a  to which ik I n f m r t k  
refers. Amrdhyly. bldoWkrdl w U  W k reponribk for damalr, 
rrsu1tlngfror.n uu du rtUance upom iMa Irformatlon. 

Ltallinckrod~. Inc.. Science Raducis Division. P.O. Born LI. I W s .  KY 4-1. 

Mallinckrodt 
Material Safety Data 
Emergency Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
PRODUCT IDENTIFI CATION: 
Sponyms: Z-proprnd; KC-propyl alcohol; isopropanol 

Fornula U S  No,. 67-634 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CIIOH 

ilurrdous Ingredients: No( applicable. 

PRECAUTIONARY ME ASURES 
W ~ I N C I  ?lAMMMLE LIQUID. IURhtNL IF 
W U W E D  OR INBULCD. rVnctS CEKTRU. tiERVOUS 
SYSTEM. CAUSES IRRJTATION. 

Keep away from hat, sparks and flame. 
Keep container closed. 
Use 4 th  adequate ventilation. 
Avoid breathing mpr. 
Wash thonwghly alter handling. 
Avoid contact with eyes, skin and clothing. 

EMERGENCY/FIRST AID 
I l ~ l l o v c d ,  ~ V C  wtter lo drink. Induce vomiting if medical help 
is nol immcdialcly available. Nevcr give an)lfiing by mouth lo an 
unconscious pcnon. If inhaled. r e m o ~  to fresh air. Il not 
breathin& give artificial respiration. If breathing i s  difficult, 
givc oxygen. In case o l  contact, immcdirlcly flush skin or eyes 
with plenty ol water lor at least IS minutes. In all cases cal l  a 
phpician. ' 
SEE SECIlON 5. 

DOT Hurrd Class: Flammable Liquid 

~ E r n O N 1  Ph vrlcrl Dm 
Appearance: Clear. co lorku liquid. 

Odor. Rubbing akohd. 

Solubility. Infinite In water. 

BoilinL Point: 82.c (1mQ. 
Melting Point: -8PC (-1ZtPF). 

Specific gnvity. 0.79 
Vapor Density (Air- I): 2.1 
Vapor Pressure (mm HI): 33 @ W C  (WF) 

Evaporation ILfc:  (n-BUAC - 1) 2.83 

$ECl'lON 2 F h  nd Exdosbn I n r o w  IO 

Fire: 
Flammable Liquid 
Rashpoinl: W C  (WF). (closed cup). 
Autoignition tcmpcnlurc: 3 m  (7wF). 
Aammablc limits in air, 'IC by volume: 

c lek 2.6, uel: 12.0. 

- 
Stsbllim 
Stable under ordinary conditiOns of use and r tonp.  I l ea l  and 
sunlight a n  contribute IO instability. 

l t i u r d o u r  Drcomposftlon Produrls: 
To& pses and npon stub as arbon monolide may be released ii 
I life in*g iropropVr akohol. 

Hazardous Pol)mtrirnlion: 
Will ao( occur. 

Ineomprtlblllf ICs: 
Hut, Lmc. rtmng odditen. acctadehydc. chlorine. ethylene 
oxide, h)dmgen-pllrdium eonbinat ion, hydqcn peroxide-rulluric 
acid combination, potassium IcIt-butorddc, hpahlorwr acid, 
iroymatcr, nitdorm, phosgene, dcum and pcrrhbdc acid. 

N S  CcrkLSeU I Plzmsrl I d  r,rnrrlInQ 

Remow all mrca d ignition. Ventilate area of leak or 
spill. Clean-up pcnonncl require protective clothing and 
rcspiato~~ proleakn from npon. Small spills may be 

cnoufi time for fumes to clear hood, then ignite paper in a 
suitable l o a t h  amy from combustible materials. Contain m d  
recover liquid for reclamation when porsiblc. brger spills 

in I suitable RCRA apprwcd combustion chamber, or absorbed 
with wrmiculitc, dry and, earth or similar material for 
disposal as hazardous waste in I R C M  approvcd facility. 

Ensure compliance with local. state and federal tcgulationr. 

Explosion: 
Apqvr flash point, mpor-air mixtures are explosive within 
flammable limits notcd.obovc. Contut with rtrong oxidizers may , k *d  ,,,per 
C I U S e  fiK 01 C r p b i O n .  

l i r e  Extinguisliing hledia: 
Water spray, dry chcmkal, alcohol loam, or carbon dioxide. 
Water spray may be used to keep ~ I C  erpoocd containen cod. Ind IfM rtcr rdlc*cd hutdous Ond "omized 

Special In furmath :  
In the event of a fire, wear full protective clothing and 
KIOSH-approved scllamtaincd breathing apparatus with lull 
larepiece operated in the pressure demand or other p i t i c n  
pressure mode. Water may be used to flush spills away from 
crporurcs and to dilute spills to non-nammablc mirtures. Vapors 
can flow alone sudaccs to distant ignition source and flash 
hack. 

.,,,j enpornled in, fume hood, Nkn, 

NFI'A Itnlinps: H e a l t h  1 Ranrmabilitv: 3 Rcactiviir 0 

TSOPROPYL ALCOHOI, . nn ,. n r  . .. 



Mallinckrod t 
Material Safety 
Emcricncv Phone Number: 314-982-SoQo 

NITRIC ACID, 70% 
P ~ U X W F J C A n O N ;  
Spbn).mr: Aqua Forlb; Azdk A*, Nitric Add 70% 

P o m ~ ~ h  CAS No.: 769747-2 

Molecular Weifit: 63.00 

Chemical Ponnul.: IINO3 

Ilwrdoua Inpdknls: No, Applicabk 

UTIONARY MEASURES 
OAwGeu SIUONO OXIDIZER ~NTACTWTH 
onim H A ~ W U A Y  muse n u  
COMOSM UQV~DANU u~srmuse smu mvINsmu 
m y  nsssut HAY me CATAUF SWAUBWER WNL IF 
IMWD. I N I U U ~ N  MAY muse UJNG WUCL 

Do not get in e*, on skin. or on ckthing. 
Avoid brcrthing mist. v 

Use only with rdcgurte vcnlilrth. 
Wuh thomughly after handlh, 
Keep lnm, c a a t ~ 1  with clothing and other mmburtibk malcrirb. 
Do no( store n u r  romblalibk nutchb. 
Store in a tightly c-d ronlaimr. 
R e m  r i d  r u b  contaminated dothing pmmply. 
Thb subslance b cl lu i r td u r POISON under the Fcdcnl Caustic 
Poiion An. 

~ 

WRGENCYIFIRST AID 
In c u e  d cantact. immediately flush skin or eyes with plenly of 
n t c r  lor at leut IS minutes. If n t l l ond ,  DO NOT INDUCE 
VOMITING1 Give l a ~ e  quantities d w l t c r  or milk il available. 
Never give anychin) by mouth lo an unconnious perron. If inhaled, 
r e m  to fresh air. It no1 btcathing, 
respinlion. I f  breathing is dillicolt, give own.  In all CIKS 
tall a physician. 
SI!E SeCIlON 5. 

DOT Ilazard Clru: Oxidizer 

artifwirl 

Appeannce: a U r ,  tolorku lo slifitly )zllow 
liquid. 

Odor. S~lfocating acrid. 

Wubiliw Infinite in water. 

hili* Pdnt: l22T (2WF) 
Melting Pdnt: -34T (-2pP) ' 

Spcdfic Onvlly 1.41 
Vapor Density (Air- 1): 2-3 appmdmatcly 
Vapor Pressure (mm IIg) 62 6 aDy: (60.0 
Evapontion h ie:  No i n l o m r i h  round. 

ON) F l w d E  II-lnlormr1 104 

Flrt: 
Not combustible, but subrtrncc b a strong oxidizer and its heal 
d Wkn with reducing rpnu or combustibkr may cause 
iylition. Can MCI dth metab to rekue flammable hydrogen 
8a. 

Explosloo: 
Rcaru crploivcly with colnbvotibk organic or readily oddiuble 
materials such ac rlmhob, turpentine, chakoal, oqank 
dlw, metal powder, b f l qen  sulfide, e c  

Flre Enln@ddn(t Mcdlr: 
If involved in I Ire, use water spny. 

S p w M  Inlomrtloo: 
Increases the flammability d mbuslible, organic and readily 
oridiiblc materials. In the event d a Ire, weir lull 
proicclivc dolhing and MOSfl-approved rclfsontaincd bmarhing 
rppnlus with full lacepiece opcntcd in the ptcrsurc demand or 
other p o s i t k  prcrzurc node. 

W.CnON3 Rem- 

Stabllltr: 
Stable under ordinary mditions d OIC and stonp. Containers 
may bunt when heated. 

llrurdour Dccomposltlm Rodrdr: 
When hcrtcd to dcmmpdtkn, tnkr to& nilfogen oddu lunw 
and hydmvn nitntc. Will rrrc( with mtcr or sturn to pcodu~e 
h u t  and iodc and cornrive lumu. 

llrurdour Polymcrlutloo: 
Will no( occur. 

Intempat Ibllllles 
A dangcmurly pcmtful oridiring a p t ,  conccntntcd niltic acid 
b inmmpotibk with mat ruktaccr, @fly Strong b a ,  
mcullk pawden, alidu, b y d g r  culfle, turpentine, mnd 
mmburtibk organics. 

Isolate or crick the a m  of the k r k  or rpili. Qun-up 
pemnncl should *ur proteck clothing and rrrpiratory 
quipmcnt suitable lor to& or romk flu& or mpm. 
Smrll Spillc Rwh mdh water and n c u l n k  with rltrline 
material (coda uh, lime, ctc.). Sewer with e m  n t c r .  
Larger spilb and kt rizu: NeutnHor with rb l i no  materirl, 
pick up with rbmrbcnt mrtehl  (and, unh,nnnkulitc) rod 
d h p  is  a RCRA~pprwcd *YIC IaciliIy or r m r  the 
ncutmlued slurry with cxccu *Iter W kcrl d i n r n c u  allor. 
Pmvidc forced ventilation io dircipltc lumu. 

Rcpotiablc Quantity (RO)(CWA/CeRCU) : loo0 IbS. 

Ensure rompliance with local, rlrlc and ledcnl regulations. 

Ab 
NFPA Rlnlormrtlngs: Ilealth: 3 Flammability. 0 Reactivity. 0 Other. Oxidizer 

P r r .  ..: .... n - e , . .  r n  *r Oc; C.......-A.,m.n4-fl< NITRIC ACID, 70% 



Effedive Dab: 10-21-86 Superseder 09-04-85 NITRIC ACID, 70% 

Inbrlrtloo: 
Rcnwva io fresh air. If la( brrrlhlq, &e rrtUMrl 
rupinibn. U bmthln# I, d k k ,  g k  o w n .  all I 
PhPW. 
Ioyrtloo: 
DO NUT INDUCB VOMmNOl O b  Io* quontiikr of 
wotcr or milk U ~ l l r b k  N m r  + rnyhin@ by nwulb to 
an UlKOlUdOU penon. Ocl nedinl rttcnlloa Immcdirtciy. 

SNa Erporrre: 
In cw d co~uc(, lmmedirtc~ hUa rUn dth pknly d wrlcr 
for 01 k u t  IS ninutu wIIRO E- mtrminrtcd ckchlng 
and thou. Wuh ckrhln8 k f a a  E-. I h u u f i I y  clean rhocr 
kfom EW. Ocl medial rttcrtkm Immedirtcly. 

Eye Erporurr: 
Wub r p  w i l l  plenty d water for ai  k u t  13 minulu, liftin8 
l a r  rnd upper e p k b  oaukul ly .  OCI d i a l  rltcntion 
lmmcdiricly. 

D U  (RT@CS, 1982) 

.................... ........0...........0.....0......0...00~ 
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Mallinckrod t 
Material Safety Data 
Emergency Phone Number: 314-982-5000 hlalliirkiuk. Is.. k k ~ r  RPkcls brirkn. P.0 Bua M. Yuir. KY W61. 

SODIUM HYDROXIDE 
p ROD1 JCT I n ~ l C A T l 0 ~  
Sponym Caulk rodr; IF; d i u a  hflroridr dld;  d i u n  
bydntc 

Pormulr CAS No.: 131673-2 

Mduukr Welghi: 10.00 

Chcmkrl Pornulr: NaOll 

llurtdour Inpcdicnlr: None. 

@J ERGENCY IF1 R ST A ID  

I f  cmlkwcd. do NOT induce Ilomiting. Om br)c qurnliticr d 
waicr. Ncvrr g h  rnflhinl by mouth lo ma uIKo.ykul pcrcoa. ell 
a physician immediately. In case dmnlKc, innmcdialcly flush 
rkla or e y u  with plenty d n t e r  for a1 kul IS minula. I n  al l  
c a m  call a physician. 
SEE! SeCIlON 1. 

DOT Hazard Clru: Conole Maltnrl 

- 
Appcrnncc: White, dcllqucrcenl pcllcts. 
~ o d o r k u .  

Solub i l i~  111 g,/lOO g d nter .  

Doiling Point: l#Qc (2Sm 
Melting bin(: 31cC (am 
Sprcifk amity (water- I): 2.13 
Vapor Dcari~y (Air - I): No in lomi ion found. 

E!cnpontbn Rate: No lnformalbcl found. 

. Vapor Prcuure (mn 116): Ne&ibk. 

N 2  F w n f  n tunnrllnn 
Flm: 
NOI considered to k a fire burrd. Ilo( or molten matehl  caa 
react vidcntly with water. 
Can mat( with amln metab, such as aluminium, to gencnlc 
flammable hydqen pI. 

Explosloo: 
Noc cmsiderd  lo be an c.plorlan hurnl. 

Flm Estlngulsblmg Mcdlr: 
Ute any means rult~ble lor ertinfuhhing surrounding fin. 
Adding water IO avrtk dulbn pncntcs la-e amounts of heat. 

Speclrl Inlonnrtloo: 
In the event d a fire, wear full pmtcctive clothing and 
NlOSlI-rpprrmd self-ooalaincd breathing apprntur with lull 
faccpiccc opcnlcd in tht pressure demand or ocher p i t k  

. 

prruure mode. 

ShbllltF 
stable under ordinary randitions of use and rtonge. very 
hppsmp&. Can rluwly pick up moisture from alr and rud 4 t h  
cacbon dioxide fron air lo form ralium carbonate. 

llrurdour Dccamprltlon Products: 
Salium oiide. 

llrurdour Pdpedrrtloo: 
Ih& rubrtancx dou . ~ l  polymerize. 

loromp4lbll~tk8: 
Conmct witb water, ad&, flammrblc liquids, and orpnk halogen 
compounds, opedally Irkbloiocthylcnc, may cause fire or 
crplorbn. Cantad with nitromclhane and other simllar nitro 
compounds auw fonnrtion d shock-tensithe ulu. cOncK( 
with mctab Bwh u aIum&um, tin, and zinc urn l O I n I @ l b I I  d 
tlammabk hydrogen gm. 

Thir is a test line. IWC Clean-up pcnanncl require 
pmtutivt ckching and respintory protcctbn fnnn dul. 
Slwrcp, y o a ~  or pick up spilled material. A d  dusting. 
collcctcd v u t e  may bc tnnsfemd lo a ckrcd, preferably 
metal, rontalncr and sent to a R C R A - a p p d  waste dirpaUl 
facility. Do no( flush to (he rcnr. Cauthf Plaor.rnd other 
6udaccs may bc lppcry. Do no( m ~ a d  with water. 
Ncutnliie l n c u  with dilute acid. 

Ensum compliance with local. state and fedenl ~ ~ p l a l h s .  

NFPA Wlllngs Ilcaltb: 3 Rammability. 0 Itcactivily. 1 

Effective Dale: 11-03-85 Supersedes 04-01-8s SODIUM 11YDI\OXIDE 



s- 
-EXPOSURE I 1ObdBllOO: 

Rcmcm lo fresh air. If no( brrrthing, give ariificial 
rcrpinlh .  If bmthiag b dillkul, 6.c orygcn. Call a 
Pbyrkbn. 

lnprtloa: 
DO NOT INDUCB VOMmNGl Cik large qurntiticr d 
water or milk If milable. k r  raylhlng by mouth to 
~n unrOlUCjOW penoa. act  acdkal allenlion inbmcdialcly. 

SIJm E.posum: 
la uw dmnwt, Immcdlalcly flush rWa with plenty d n t c r  
for 11 krrl IS mlnulu Ala r e d a g  mntaminatcd clolblng 
a d  rhoo. Wash ck!4bing afore muse. Qll a phpiclan 
immcdirlcly. 

Eye Exporum: 
Wuh c y u  with pknty ofrrtcr for at lcui 1S minuter, lilting 
k n r  and upper cytlidr Ocuioarlly. Ocl medical allcntbn 
immcdirtely. 

C. TOXICITY D m  (RIECS. 1982) 

No LDJO/LCM infonnrlba found relating IO normal 
(DUIU d o c c u p t b ~ l  crparu~. Idat ion data: Skin, 
nbbit: SO mg/UII Smre  
mJUl1 Scare 

Eye, rabbit: SO 

Alrbornc Exposurn Unltr: 
-0SIU Pcnniuiblc b r p u ~  Umit (PIX): 
z ndm3 WA) 
.AC~III Threshold Umic Vrluc (ll.V): 
2 mdm3 (ailing) 

Vcntllatlon SyrIcm: 
A ryslem d bul and/or general ckhaurt is  recommended lo kcel 
cmplgc trporurer kk* the Airborne eiprure limits. b l  
crhausl vcntllalh b p c n l l y  prclcrrcd because it can conld 
lhc c m b h  of Ihc conlrminrnt at its LQUICC. preventing 
d i rpcnh  d ll Io10 I k  pen1 work area. Pkue refer I 
ACCilll documcnl, ‘Inductrial Vcnlilation, A Manual ol t 
Rcmmmcndcd PncIkcr’, mort recent edition, lor detrllr.~ 

Pcnond Reiplmton: (NIOSII Approved) 
If tbc I L V  k urrcdcd, a dust/mirt respintor with chcmal 

QL. 

i 

full faccplcce rc8plnlor or airlined hood may be wom. 

Sun Pmtcctloa: 
Wear lmpcnlwr pmtcctiUr clothing. Including buotr, 
c a t ,  apma or nmnllr IO p m n t  rkin cantad. 

Eye Rolcctlonr 
Ucc cbcmk.l ufcly 
rpllrblni k pauibk.Chmtac8 knvr rhould nol be m m  wbcr 
working with thb nrlcdal. 
qukkdrench frdlitier in work a m .  

lab 

and/or r full face shield where 

Maintain cyc wash founlrin and 

Keep In a lightly cloccd conuincr.Protccl frwn 
phpkrl damage. Store in a cuol,dry, vcntilrtcd  ma away from 
mum8 d heal, mdrture and iammptibilitb. A l n p  add the 
caulk to water whik rlidnl; never the rrvc~e. 

........................................ ...*............~ 
Ma 



Mallinckrod t 

SULFURIC ACID 96% 
pRODUCT IDENTlFlCATl ON; 
Synonyms: Oil of Vitriol 

FONIIUIJ CAS No.: 1664-939 

Mokcular Weight: 98.47 

Chemical Ionnula: ll2SO4 

llazanlous Ingredients: NOI applicable. 

- 
Appcannce: Cdorku, d l y  liguid. 

Odor: OJOrlcrr. 

Solubility: Infinite @ 20%. 

Doiling Point: ca. 310'C (SW13 
Melting rdnt: ca. 44'C (40. 
Specific OnvitF 1.84 

Vapor Density (Air- I): < 0.3 @ 25% (VP3 
V a p r  Pnuurc (mm 111): I @ 146'C(2Wl.). 
Evaprotbn h i e :  No inlonnation round. 

M C A  J UTION-ASURE S m N 2  Flma nd Emlorlo n Informrtlon 

3 

Stmblllly: 
Stable under onlinaty conditions d use and rtongc. 

l lrurdour Ikcomposltlon Products: 
lode fumes d orldcs d sulfur. Will I U ~  with *Iter or steam 
to pnducc touc and corrorhn fumu. Ructr with urbonalu to 
gencntc u b n  dioxide gu. md with epnidu and ~ulfides 10 
lonn poisonous hydrogen cyanide and hydrogen sulfide 
rrrpcctivcly. 

Ilrzmiour Polycocrlullun: 
Will not occur. 

Flrr: Incomptlbllltltr: 
Not combustible, but substance is  a stmng oxidizer and i ts heal 
of reaction wltb mducing agents or combustibles nay  cause 
ipilion. Reacts with most metals releasing flammable. 
potentially crplaivc hydmgen gu. 

W G C N  COMOStvL UQvlD AND MIST 
CAUSE SMUC w u t s  IO AIL BODY nssm MAY BE FATAL 
IF S W A U ' C D .  IlARhiNL IF IWIIALCD. INlILAullOW MAY 
CAUSE LUNG DALUOt 

Do no( gel in cyrs, 00 skin, or on chhing. 
UO no( breathe mist. 

Keep rontaincr c lard.  Ex ploslon: 
Use only with adcquotc ventilation. 
Wash thoroughly after bandling. 
This rubstance k classified as a POISON under the Fedcnl Caustic 
Poison ACI. 

buu, mrtcdrl, brlgnr, mclrl rcclfiides, 
oddu ond hydrides, 8 lmg oddWng and reducing rfients and 
many other reactivr substances. 

I 

4 I r a  k/ -DlrwulOmm 

NO8 combustible, but IubrlDIICC 1s IStlOllg OddKCr and i l S  heat ~ i k ~  and COYCr ler~ng or &,ilkd liqu~ 4 t h  did, 
nnnkulite, kitty-litter or ocher inen absorbent. Conr 
spill with rodium bicarbonate or wdo u h  a d  mix. aeon-up 
perwnncl rrquim pmtccthrr cbhing and mspiratofy 
PmicCIion rmm -Pn Ond Ncutnlucd may be 
nmlaincrhed and d i s p d  in a RCRA a p p m d  wutc dispoul 
lacility. Plush area of spill with dilute roJI u h  d u t h  and 

5 of rcpc lh  with rrddng agents or combustibles mry cause 
iylition. 

FIrr Exll&ulshlng hlcdk: 
Dry chemical, loom or c a b n  dioxide. Water spmy may be used to 
keep fim crporcd containen md. 

Speclrl lafarmallon: discard to uwr. 
In the cwnl d r fire, wear lull protcclk clothing and 

lacepiece opentcd in the preuum demand or other p i l i v e  
pressure mdc. 

&j E RG ENCY /FI R s'r 4112 
In all  cases call a phyician. In case dmntrct, immcdialcly 
flush skin or eyes 4 t h  plenty of wltcr lor at kast 1S minuter. 

m e r .  N e w  g k  anflhing by mouth IO an un&w person. If 
Inhaled, removc to fresh air. I l  no( breathing, dvr artificial 
respinlion. Il breathing is diffiult, give oaygen. 
SEI! SECllON 5. 

Reportable Quantity {RO)(CWA/CCRCLA) : loo0 Ibr. 

I!nsurc mmplirncc with local, stat5 rnd fcdcnl replrllonr. 

I'-llowcdo Do "' lNDUCe VoMmNGI Gm krge quantities Or Nl0SlI-app-d wlf-tained bmthing appnlus vilh full 

DOT lluard Class: Corrosive Material 



I n l i d a l l o n :  
Inha la l ion  produces damaging c l fcc ls  on the mucous m c m h n n c s  and 
upper respirator) tract. May cause lung cdcmr .  Symptoms may 
i n r ludc  i r r i l a l i on  of Ihc nose and thmat,  and  labored brca lh ing  

I n p s l l n n :  
Cu r ros iw .  Swal lowing can cruse severe burns  of I he  mouth, 
th rnr l ,  and  slomach, krding to dc r l h .  Can cause sore thnul, 
vomil i i ig.  diarrhea 

Skln Cunlnrt: 
Corrosivc. Symptoms of rcdncss, pain, and  scvcre bum can occur. 

Eye Cunlnrt: 
Corrosive. Splaslics can cause b l u r r c d  vision, rcdncu,  pa in  and  
scvere lissuc burns. 

Clironlc Exposurr: 
l o n g . l c r m  e ~ p s u r c  to n i b 1  or v a p o n  may cause damage lo Icclh.  

A g j y c v a l l o n  or Prc-cxlsllng Condllluns: 
Persons w i t h  pm-cr is l ing rkln d i s o r d c n  or c).e problems or 
impa i r cd  respirator). lunclbn may b e  mom surccpl ib lc IO the 
cl lccts of i h c  subslancc. 

I). I;iltsr Al l )  

l l l l lal l l l lr l l l :  
I tcniove IO frcsh air. II not l ircathing, give art i f ic ia l  
rcspiral ian. I f  I i rcathing is di l l icul l .  give onygcn. ('dl a 
physician. 

lii grst Ion: 
I f  swrllowed. 110 NO r Induce voni i l ing. (iivc largc qi ia i i l i i ics 
of water or milk I m U a b k .  Call r physician intntcdiatcly. 
Ncvc r  give anything b y  mouth to rn unconsr ioi i r  pcrson. 

Skln Expsurc: . 
In case d conIacI, immcdiatcly f lush sk in  w i t h  p lc i i i y  of water 
for a i  k a r t  IS minu lcs  whi le rcnioving coi i lani inaicd c lo l l i ing  
and shoes. Call r pIi)rician. 

Eye ExImsurc: 
Wash eyes w i t h  plenty d waler for r l  lcasl IS mii i i i ics,  lilling 
lmcr a n d  upper  cycl ids occasionally. G e t  n i cd i r a l  a l l cn l i on  
iinniedialcly. 

C .  TOXlClTY D ATA (imcs, WRZ) 

Oral rat l.1150 2140 mg/kg. Inhalat ion G i i i n ca  I'ig 
LCSO: 18 mg/m'. 

SECl'lON 6 Occnnnllnnnl Cnnlrttl hlcnswyz 

A l r h r n c  Exposure Umlls: 
-0SIIA F c r m i u i b l e  P!plosurc Umil (l'lil,): 
I mdm3 ~ w A ) .  
- X G l l I  I h r c s h o l d  l l m i l  Value 0 l . V ) :  
I nig/niJ ~ IWA) .  . 

vcll l i l l l l io l l  Syslclll: 
A syslcii i ul lwal and/or g c n c r d  c rhaur i  is rcconinicnt lcd ~n kccp 
ci i ip loycc c r p s u r c s  bc l ow  the A i i h r n c  lir~wsurc I . i i i i i t r .  lmal 
c n h w s l  ventilation i s  gcnctal ly p i c l c r t c J  Iiccausc it r a n  con ld  
 tic cniissions 01 @he conlani inai i t  at i t s  sourcc. p rcvc i i l ing  e E 
disl icrs ion ol il inlo the gcneral work arca. I'lcasc rc fc r  to I& 

A(X i l l l  dwuicic i i l ,  ' I i idustrial Vcnt i la l ion, A Manual of 5 
I t ccon in icndcd IDrrcticcs'. niost recent c i t i l ion. for dciails. € 

i Persotin1 Itcsplrelors: (NIOSII Aplirowcd) a 

I f  llie 11.V i s  c rcccdcd a full faccpiccc c l i cn i ic r l  cartridge 4 
rcspirator may b e  worn. in gcneral, up lo 100 t imes the *Il.V$tr the 
max imum use conccnlral ion specified b y  I hc  rcspirator suppficr, 

.whichcvcr Is l c r r .  Al lcrnal ivcly,  a suppl icd air full faccpicce 
i c s p i i a t w  or a i r l incd  h a d  niay l i c  *rorii 

Skln Frt~lccllwl: 
Wear  i n i p v b u s  protccl ivc cloiliing. i i ic l i id ing bniir, ~ I i i v cs ,  lah 
coal. apron or covcralls 11) prcvenl skin co i i i a r l  

E y e  I'riitcctioii: 
Usc  chcni ical  u l c l y  griC.glcs and/or a hill k i r c  shield wlicrc 
splashing i s  pnssil i lc.Cunlaci lc i i rcs stiniilil no1 be worn whcn 
work ing  w i t h  this nialcr ia l .  
quick-drench laci l i t ics in work arca. 

- 

hla i i i ia i i i  cyc wash Iw in i a i n  and 

S lorc  in a cnol. d q ,  vcnl i latcd sloragc arc1  w i t h  a r i d  
resistant lkun acid 6 4  diai i iagc. l ' ro lccl  lroni pl iy\ i ro l  tlaicirge. 
K c c p  oul of J i r cc l  sunlight and away froin IicaI, walcr. aiid 
inconrpal ib lc materials. I)o nol wash OUI coiitaincr and usc it for 
o the r  p u r p r c s .  When  diluling. always add the a r i d  tu waler; n c v o  
odd walc r  to l l i c  acid. 

........................................................ 0 . 0 .  

SUI~WI 
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ecology and anvironrnt, inc. 

. A t a m D  X V A L U A T I O ~  O ?  C E I N I C A L S  

Choaical Uaao Arsonic Date 3/26/92 

Job NO. VH8000 DOT U a w f l . 1 9 .  Uo. 1558 

CAS Uurber 7784-42-1 

RofOrenCO8 Consultod (CirChl: 

Vorrchuoron M r c k  Indor Ha.ardlino Chris (001. 11) lIosHpSHA Pocket Quid. 

Toxic and Hazardous Safety mnual ACQIH Othoc: 

Rad Hoalth Handbook NCRP 65 IO QR 20 Handbook of Choairtry and Physics 

Chemical Proportios: ISynonyrs: Arsonia 1 

Chomical Formula A8 Molocular Weight 74.9 

Physical State Solid Solubility (H20) Insoluble Boiling Point Subliaos 

Flash Point U/A vapor Pros~uro/Bonrity O n  rroozing Point U/A 

Spocific Gravity 5.73 Odor Charactoristic N/A rlaaubla Liaits lon 

Incoapatabilitioa STROUG OXXDIZCRS, BROIURC AZIDE, RYDROGCW GAS 

Biological Proportios: 

PEL 0.010 m9/m3- Odorpdor Throshold Odorloss 3 TLV-TWA 0.002 ag/a 

IDWI I00 mq/r3- n u u n  Aquatic Rat /nous 

Rout. O f  EXpOSUrO Inh, -8, Ins, Con 

Carcinogen Yos Toratogon Mutagen 

Handling Rocoaaondations: (Porsonal protoctivo aoasuros) 

Tyvok and safoty glarsos with full-face respirator availablo for upgrado. . 
Monitoring Rocoanndations: 

Continuous Wni-Raa ' . 
. .  

Disposal/Wasto Troataont: 

Hoalth Harards and First Aid: 

Cy.: wash iaaodiatoly: skin: wash immodiatoly; Swallow: imaodiato aodical attontion - irritation troa 
oxposuro roquiror iuodiato aodical attontion. 

Symptoas : Acuto: Roadacbo, dizrinoss, nauaoa, vomiting, convulsions 

Chronic: Coma 

253 
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ocology and environnnt. inc. 

H A S A I D  ~ V A L U A ~ X O U  o r  C ~ E I I I C A L S  

Chomicai N a n  ~on.ono Date 3/23/92 

DOT N a n / U . N .  No. 1114 Job No. UH8000 

CAS Nurb.r 71-43-2 

Roferoncoa Conaultod (circle): 

l8IOSIi/aSHA Pockot Guid. Vorachuoron Horck Indox Hatardlino Chria ( V o l .  11)  

Toxic and mxardour Saioty Ilrnual ACGIH Othoc: 

Rad Hoalth Handbook 65 10 CIR 20 Handbook of Chomiatry and Phyaica 

Chemical proportios: (Synonyms: Bonxol, Bonrolo, Cyclohoxatriono 

Chomical ?ormula 28 Holocular Woight 78 

Phyaical Stat. Liquid solubility (820) Slightly Boiling Point 1 7 6 V  

?laah Point 12O? Vapor Proaauro/D.naity 75 n ?rooring Point 42.r 

1 

spoeific Gravity 0 . 8 1 9  Odor Charactoristic 4.68 ppB FlaBBabl. Limita 1.3-7.1t 

Incompatabilitioa Strong oxidixera, chlorina, bromino 

Biological Proportioa: 

TLV-TWA 10 ppm PEL 1 ppm Odor/Odor Throahold Aroutic 

IDLH lOO/CRS H u v n  Aquatic natflouao 50/24H 

Route of Expoauro Inhalation, inqmation, eye (ocular), dorul abaorption 

Carcinogon HUBmI - auapctod Toratogon Hutagon Exporimontal 

Radiological Proportioa: 

, 

Handling Rocommendetiona: (Porsonal protoctivo moaauroa) 

10 ppm us. SCBA. Uao protoctivo clothing: oxcol-viton: good-nooprono. aaranax: poor-butyl, natural 

rubbor for glovoa. Avoid akin/oyo contact . 

nonitoring Bocouondationa: 

a . 

Diapoaalflaato Troatmont: 

Hoalth Hararda and lirst Aid: 

Do not induco vomiting or give wator or milk; got modieal attontion iuodiatoly, romovo to froah air, 

givo artificial roapiration if noodod, modical attontion, flush with watmr, rinso/waah akin with aoap 

and water thoroughly 

Synptoma: Aeuto: 

Chronic: 



H A I A ~ D  ~ V A L W A T I O ~  O F  C ~ E N I C A L S  
@ 

Chemical Uamo Cadmiua 0.t. 3/23/92 

DOT uam/u.N. NO. 2570 Job Uo. vH8000 

CAS Nurb.~ 7440-43-9 

Roforoncoa Conaultod (circle): 

~ I O S I l / O S ~  Pockot G u i b  vorachueron "orck Indox naxardlino Chria (001. If) 

Toxic and Ilaxardoua Safety IUnUAl . Othor : 

Rad Hoaltb Handbook llcBp 65 10 C?R 20 Handbook of Chomistry and Phyaics . 

Chomical Proportioa: (Synonyaa: J 

Cheaieal ?OrBUlO Cd Holocular Uoight 112.4 

Phyaical Stat. aolid solubility In201 fnaolublo Boiling Point 14090 ? 

?laah Point n/A Vapor Prmaauro/Dmsity o n  ?rooring Point 610. I 

Spocifie Gravity 8.65 odor Charactoriatic - ? l a u a b l o  Limits 

Incoapatabilitioa Stronq oxiditora 

Biological Proportioa: 

TLV-TUA - PtL 0.2 mg/m - Odor/Odor Thtoahold Odorlaaa 3 

IDLH 50 ag/a3- R w n  L Aquatic c Rat/nou.. - 
Rout. of Expoauro Inhalation, Ingoation 

Carcinogen X Tor at ogon nut agon 

Radiological Proportioa: 

Handling Rocouondationa: fPoraonal protoctivo naauroa) 

I 

Honitoring Rocouondation~: 

nini-Raa 

Diapoaal/Wasto Troatront: 

Hoalth Iiatarda and Firat Aid: 

Largo quantities of uator, induco vomiting, ndical attention: remove to frosh a i r ,  ndical attontion 

i~mdiatoly 

Syaptoma: Acuto: irritation of noao and throat, coughing, choat pain, nauaoa, voaiting, dixxinosa, 
chil l . .  atoaach diatroaa, diarthoa 

Chronic: loaa of a-11, livor daraqo, kidnoy darago, eancor 

253 



ocolopy and onvironwnt, inc. 

~ A E A L . D  K V A L U A T I O ~  O F  C ~ E ~ I C A L S  

Chomical Uam Chromium Ihoxavalont) Date 3/23/92 

Do? N a w / U . U .  No. Job No. VI18000 

Nurbor 1440-41-3 

Roforoncos Consultod (circle): 

UIoSXpSUA Poekot Quid. Vorschuoron Motck fndox Harardlino Chris (Vo l .  11) 

Toxic and Xarardous Safoty Mnual a Othor : SAlt, Aldrich 

Rad Xoalth Handbook u r n  65 10 cra 20 Handbook of Chomistry and Physic8 

Chemical Propertios: (Synonym: Chro8ic Oxido, solublo chromic salts 1 

ChOdCal ?OrDUla Cr nolocular Woiqht 92 

Physical state solid solubility 1n20) insolublo boiling Point 1708°? 

Flash Point N/A Vapor Pro~suro/Donsity 0 u Frooxing Point 34S2.r 

Spocific Qravity 7.14 Odor Charactoristic Flammablo Limits 

Incompatabilitios Strong oxidixors 

Biological Proportios: 

Odor/Odor Throshold 3 PEL 1 Bq/m - 3 T L V - m  0.s rg/m - 
IDLH U/A H u u n  Aquatic I. t /nous 0 

Rout0 of Cxpoauro Inh814tioa. Ingostion 

Carcinogon To ratogon Mutagon 

Radiological Proportios: 

. 
Handling Rocouondations: (Porsonal protoctivo rosuros) 

APR: any dotoctablo limit- SCM. War qlovos 4nd bootios. Provont skin/oyo contact. 
I . 

Monitoring Rocouondations: 

Disposal/U.sto Troatmont: 

Xoalth Harards and First hid: 

ING: qivo largo amounts of vator. induco vomiting, iuodiat. modiea1 attontion. InH: IOVO to froah a i r ,  

CPR if nocossary. i w d i 8 t O  ndical attontion. DER: Rinso with largo amounts of vator. 

SyDptODS : Acuto: 

Chronic: 

Contact dorutitis: irritation of mucous molbranos and uppor rospiratory tract, 
coughing, vheoring, hoadacho, fovor, nausoa, vomiting. 
Carcinogon, liver and kibnoy damaqo, bronchitis, ulceration of skin, lung caneor. 
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ocology and onvironnnt, inc. 

H A X A B D  E V A L U A I I O B  O F  C ~ L I I X C A L S  

Chomical N a n  Dioaol fu.1 Dato 3/23/92 

DO? N a n / U . N .  lo. 1993 Job No. 

CAS Numbor 
9 

Roforoncoa Conaultod (circhl: 

lIOSH/OSHA Pockot Guido Vorachuoron Norck Lndox Harardlino Chris (Vol. If1 

Toxic and Ilarardour Satoty Manual ACQIR Othor : 

Rad Hoalth nandbook llcIp 65 10 CrR 20 Wandbook of Chomiatry and Phyaica 

Ch0RiC.l Proportioa: (Synonyms: JP5, Jot ?uol, Dioaol Oil, ? u d  Oil 1 2  ) 

Chomical lormula a x  (rixturo o f  hydrocarbona) Nolocular might vari.. 

Phyaical Stat. liquid Solubility 111201 unaolublo Boiling Point 340.r- 67S°F 

T1a.h Point 100 ?- 136 ? Vapor Proaauro/D.naity N/A rrooxing Point l / A  

Spoeitic Gravity 0.879 odor Charactoriatic 0.082 ppm ?lanablo Limita 

Incompatabilitios Strong oxidizora 

Biological Proportioa: 

TLV-TWA - PDL - Odor/Odor Throahold potroloum odor 

IDLH - maDan Aquatic Ra t/?SOUSO 

nouto of ~xpoauro Inhalation, fngomtion, W r u l  

Carcinogon poaaiblo To ra togon nut aqon 

Radiological Proportioa: 

, 

Handling Rocommondationa: (hraonal protoctivo moaauroa) 

Imporvioua clothing, nooprono glovoa and boots, APR at high concontrationa 
a 

Monitoring Roconondationa: 

OVA or HNu with 10.1 oV probo. 

Diapoaal/Waato Troatwnt: 

Hoalth Hararda and firat Aid: 

Waah akin upon contact; do not indue. vomiting i f  inqoatod. Soot rdical attontion. 

Synptoma: Acuto: vomitinq, diarrhoa, pulmonary odema 

Chronic: pnouronia, roapiratory paralyaia, Cas dopromaant 
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ocology and onvironrrnt, inc. 

B A S A R D  E V A L U A T I O 8  0 .  C E I I N I C A L S  

Chorical l m n  nydrogon Cyanid. DatO 3/2 3/9 2 

DOT N a r f l . n .  lo. 1051 Job lo. W8000 

CAS 74-90-8 

Roforoncos Consultod Icirclo): 

110SH/OSHA Pockot Ouido oorschuoron norck Indox Razardlino Chris (Wol. 11)  

Toxic and.Ratardoua Safoty M n u a l  Othor: 

Rad Hoalth amndbook NCILP 65 10 CrR 20 Handbook of Chomiatry and Physics 

Chemical Proportios: (Synonyms: ?orronitrilo, Hydrocyanic acid, Prussic acid 

Chomical ?orBUh ncn noiocuiar Woight 27.0 

Phyaical Stat. liquid/ gas Solubility (R2O) miacibh Boiling Point >O r 
rlaah Point Lo? Vapor Prossuro/D.naity 630 u rcoozing Point L o r  

Spoeific Gravity 0.69 Odor Charaetorimtic ?lamu~blo Limit. Clara 1A 

Incompatabilitioa 

) 

Acid., oxidiaors, uinoa, sodiur'hydroxido, calciur hydroxido. aodiur carbonate. wator 

Biological ~roportioa: 

TLV-TWA 4.7 ppB PSL 4.7  PpB odorpdor Throshold bittmr, alrond-likm 

I D U  50 ppm numan Aquatic Rat/nouao 

Rout0 of ~ x p o s u r o  Inhalation, Inpostion, D o r u l  

Carcinogen 

Radiological Proportios: 

- Toratogon - Mutagon -- 

Handling Roco~ondations: (Pormonal protoetivo roaauroa) 

J 

Monitoring Rocomndationa : 

OVA only. Tho Ionizing potontial for RCH ia 13.60 09, so an Hlu would bo inoffoctivo. 

Diapoaalflasto Trmatnnt: 

Hoaltb Ilatarda and rirst Aid: 

Iffi: Givo wator, indue. vomiting, ndical attontion ilwdiatoly: 1": M V O  to t rosh  air, rodical 

attontion: DER: wash with soap and wator promptly. 

Symptora : Acuto: stomach distrosa, vomiting, diarrhoa, black stool, hoadacho, dizzinoaa, rotallic 
taste 

Chronic: m~sclo woaknoss, joint/musclo pain, inso~nia, COU, doath 
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ocology and environmont, inc. 

I I A S A ~ D  E V A L V A T I O ~  o r  C I I E I I I C A L S  

Chomical R a w  Load Date 3/23/92 

DOT Ramo/U.W. no. 2291 Job no. U R I O O O  

CAS Number 7439-92-1 

~etoroncea Conaultod (sirelo): 

NIOSH/OSru Pocket Ouido Vorschuoron uorck Indox Harardlino Chria ( V o l .  11) 

Toxic and Haxardous Safoty Mnual ACQlH Othor : 

Rad Hoalth Handbook NCBP 65 10 CrR 20 Handbook of Chemistry and Physica 

Chemical proportima: (Synonyms: PlumbUr 

Chomical Formula 

Physical State solid solubility (HI01 insoluble loilinq Point 3164 F 

Flarh Point I/A Vapor Prosaure/D.nsity 0 n frooring Point n/A 

specitic Gravity 11.31 Odor Charactariatic R/A f lammablo Limita 

Incornpatabilities 

) 

Pb Uoleculac Woight 207.2 

U/A 

Stronq oridirers, hydrogen perozido, acid. 

BlOlOqiCDl Propertima: 

PEL .OS0 mg/m - Odor/Odor Throshold n/A 3 3 TLV-TWA -100 .Q/m - 
3 H u u n  Aquatic R.t/Uouse IDLH 700 mg/m - 

nouto of ~xposuro xnhalmtion, fnqostion, ~ ~ r u l  

Carcinoqon - Te r a topen 

Radiological Proportios: 

- uutaqon - 

. 
Handling Rocommondationa: (Porsonal protoctive moaauroa) 

5 mq/d  high officioncy partieulato reapirator: othar concontrationa- SCM: avoid skin contact or 

inqestion. . 8 

Uonitor inq Reco~mondationa : 

Health Harards and first Aid: 

ING%Givo water, indue. vomiting, ndieal attention rmmodiately: IHH: move to froah air, ndical 

attontion: DER: vaah with soap and vater promptly. 

Symptoms : Acuto: stomach diatrosa, vomiting, diarrhea, black atool, headacha, drrrrnoss, motallic 
taato 

Chronic: muaclo woaknoaa, jornt/musclo pain, insomnia, coma. doath 
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~coloqy and onvironmont, inc. 

~ A Z A R D  C V A L U A T I O ~  o r  C I I K U I C A L S  

ch~micai  l a m  Hothylono Chlorido Data 3/23/92 

~ 0 1  nar/v.It. lo. 1593 Job lo. V H l O O O  

CAS UU-C 75-09-2 

~oforoacoa Conaultod (circle): 

lIOSR/OSRA Poekot Ouido 

Toxic and Ilatardoua Safoty Manual ACQIH Other: 

Rad Roalth Handbook NCRP 65 10 CrR 20 Raadbook of Chomiatry and Physic. 

Vorachuoron Rotck Indox Harardlino Chria (Val. 11) 

Chomical Proportioa: (Synonym.: Dichloromothano, Hothylono Dichlorido 1 

Chomical lormula ,-a a =  2 

Phyaical Stat. Liquid Solubility (HZO) Slightly Boiling Point l o l o r  
rlaah Point Vapor Proiauro/Donaity 350 P Hq rrooting Point %Or 

Spocif ic Oravity 1.33 Odor Charactociatic Liko chloroform f lamablo  Limita 

Inco~patabilitioa 

Biological Proportioa: 

TLV-TWA SO ppm PEL so0 PPI Odor/Odor Throahold S w o t ,  ploaaant/l60 ppm 

ID- 5,000 pp. Human Aquatic Ra t/nouao 

Rout. of Expoauro Oral, iah. iaq, dorm 

Carcinogon Human/animal Tor a togon 

Radiological Proportioa: 

Holocular Woight 

Rutagon txporirntal 

Hondling Roco~~ondationa: (Porional protoctivo moaauroa) 

9v.k. glovos (PVA, VitOn): any dotoctablo concontrationa-SCM: 

. 
no APR: cartridgo available 

C 
Honitoring Rocomaondationa: 

OVA continuoualy 

. 

Dispoaalflaato Troatmont: 

Hoalth Hasarda and lirat Aid: 

Inh: DOVO to froah a i r ,  APlt if nocoaaary: Eyo/akin: fluah vith vator for 15 minutoi, vaah akin 4 t h  

aoap/vator: Ing: aook medical attontion 

Symptoma : Acuto: U.nt.1 coafuaion, light-hoadodnoaa, nauioa/vomiting, hoadacho, ataggoring, 
unconaciouanoaa, irritation of oyoa/roap/akin, akin bucna 

Chronic: Hoart palpitationa, ulaiao, doath 



ocology and onvironwnt. inc. 

E A X A g D  g V A L U A I I O 8  O ?  C E I N I C A L S  

Chomieal R a m  Worcury DatO 3 / 1 3 / 9 2  

DOT Naw/U.R. No. 2809 Job No. U H I O O O  

CAS Nu.lb~r 7439-97-6 

~oforoncos Consultod (circle): 

NIOSH/OSttrr Pockot Quid. Vocschuoron Morck Indor HasardlinO Chris (001. 11) 

Toric and Barardous Satoty Hmnu.1 ACGIH Othor : 

Rad noalth Wandbook NCRP 65 10 crn 20 Handbook of Chemistry and Rhysics 

ch0mic.l pr0p.rti.g: (Synonyms: Colloidal moreury, Hotallic mercury, Quicksilver 1 

Chomical rorruia nq Wolocular n i g h t  200 

Physical Stat. liquid solubility (120 )  Inrolublo boiling Point 2' r 

rlash Point R/A Vapor Proasuro/Donsity 0.0012 n rrooring Point 3' ~r 

Spoeific Gravity 13.6 Odor Charactoristic Ir/A Fla~mablo Limits Ron 

Incompatabilitios Acetylono. auonina, chlorino diosido, arid.., calcium, sodium carbido, lithium, 
rubidium, and coppot 

Diological Proportios: 

Odor/Odor Throshold odorloss 3 PEL 0.05 mg/m - 3 TLV-TWA 0.05 q / m  - 
n u n n  Aquatic R.t/nous. 3 IDLM I 8  mg/m - 

Rout. of Lxposuro Inqostion, Inhalation, Dorral 

Carcinogon Tor. toqon nutaqon 

Radiological Proportios: 

, 

Handling Rmco~mondations: (Porsonal protoetivo moasuros) 

Wonitoring Rocolrandationr : 

Hoalth Ilaxards and First Aid: 

Im L I=: sook wdical attontion promptly: DER: wash with soap and wator. 

symptoms : Acuto: couqh: chost pain: tomor: indocision: hoadacho: woak: irrition of oyos and skin 

Chronic: GI tract dopromaion 
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ocoloqy and onvironwnt, inc. 

I I A Z A 1 D  ~ V A L U A T I O ~  O F  C X I I I C A L S  

Chomical N ~ w  Phon01 -to 3/23/92 

DOT N ~ H / U . U .  N o .  1671 Job N o .  vx8000 

CAS nurbor 108-95-2 

noforoncoi Consultod (circle): 

IIOSH/OSHA Pockot Guido Vorschuoron Uorck Indox Haxardlino Chris tool. 11) 

Toxic mnd Hasatdous Safmty Hmnual ACGIH Othor: 

Chomiesl Proportios: (Synonyms: Carbolic Acid, Phonic Acid, Phony1 Hydroxido 1 

Cbomical ?ocmla C6H50H Mlocular Woight 94.11 

Physical Stat. Solidfiiquid Solubility (1201 9% Boilinq Point 359.t 

?lash Point 175.t Vapor Prosiuro/Donsity 40 n rrooring Point 

sprciric Gravity 1.06 Odor Charactmristic .OS ppm t lamublo  Limits 

Incolpatsbilitioi strong oxidisors, calcium hypochloritm, aluminum chlorido acid 

Biological Proportioi: 

TLV-WA 5 ppm PEL 5 ppm Odor/odor Thcoihold Svoot. punqmnt. aromatic 

IOLH 250 ppm H u u n  Aquatic n a t m o u i ~  

Rout. of Exporuro Xnh, .yo, dorm, in9, 

carcinogon Suspoct Toratogmn Lxporirntal nutaqon Exporiwntal 

Handlinq nocouondations: (Personal pcotoctivo moasutos) 

Apr: Dustypindy condition or known high conontration of >1 but ~5 ppo: SCBA > 5  ppa l'yvok and q l o v o i  

Ilooprono - LO hours, Butyl - 8 hours) . 
Uonitoring Rocouondations: 

t 

Dispoial/wasto froatmont: 

Hoalth Hazards .and Pirrt Aid: 

Inh: IOVO to frosh air, APR if nocosrary: Eye/skrn: flush with water t o r  15 nrnutos/vash skin with 
ioap and vator: Ing: do not induce vomitrnq: instoad, grvo milk, egq white. or wator, and sook modrcal 
attont~on. 

SyDptou: Acuto: Vomitinq, difficulty swallovinq, diarrhoa, lois of appotito, hoadacho. fainting, 
dirx~noss, dark urrno. skin raih/vhitoninq of color 

convulsions. COM 

Chronic: Livor  or krdnoy damaqo. .yo damaqo/blindnoii. circulatory coilapso, paralysis, 



ocology and onvironmont, inc. 

I A Z A B D  E V A L V A T I O U  O ?  C B E R I C A L S  

Ch08iC.l Ammo Toluono Dato 3/23/92 

DOT namo/U.n. NO. 1294 Job No. V R I O O O  

CAS wumbor 108-88-3 

Roforoncma Conaultod (circlol: 

NIOsH/OSHA Pockot Guide . vorachuoron Norck Indox HAmrdlho Chria (Pol. If) 

Toxic and naaardoua Satmty lhnual ACGIH Othor : 

Rad Hoalth Handbook N a W  6S io ctn 20 Handbook of Cho8iatry and Phgaica 

Cborical Proportioa: (synonym: ) 

Chorical Formula c x  nolocular Woipht 92 

Phyaical Stat. Colorloaa Liquid Solubility (H20) O.OSg/lOO H 2 0  lboilinq Point a1.r 

rlaah Point 40.F Vapor Proaauro/Don8ity 2 2 n  rremsinq Point -139or 

SpOcifiC QtDVftp 0.8669 Odor Charactoriatie 0.2ppn Flamnablm Limita 1.38 - 7.18 
Incompatabilitioa Strong Oxidisora, HNOy H2S0,L02, Paroxidor, Hoat 

Biological Propmrtioa: 

TLV-TWA 100 ppm PEL 200 ppm Odor/Odor Throahold Sonrono-Liko 

I O U  2,000 ppm H u m n  1st TCLD - 200 ppm Aquatic 96:lOO-10 ppr Rat/nouao 4000 pp8 

Rout. o t  Expoauro Inhalation, Ingoation, Dorm1 Contact. Eye (Ocular1 

Carcinogen Expmrinntal Tmratogon Exporinntal Mutagon Exporimontal 

Radiological Proportioa: 

, 

Handling Rocomnndationa: (Poraonal ptOtOCtiV0 moaaurma) 

Imporvioua clothing, Viton qlovoa, facoahiold roapirator u/orqanic vapor cartridqo up to 1000 ppm, 

,1000 ppm uao APR uith chomical cartridgo: 2000 ppm-Sc~A 
' 

b 

monitoring Roeorrendationr: 

Diaposal/WaSte Troatmt: 

Concontratod: 

f o r  diluto organic mixturo 

Hoalth Hasarda and First Aid: 

inciaarmtion: diluto diaehargo to municipal aowor rttor pri8ary treatmont, incinorrtion 

Fluah area with water and uaah ufth aoap: move to froah air i f  inhalod: i f  auallowd, do not indue. 

vomiting. Contact phyaicim imdiatoly. 

Synptoma : Acuto: Dissinoaa. fatiquo. nausma, hoadacho, vomitinq, irritates oyms, drioa skin 

Chronic: Dono ~ r r o u ,  dwproaaion, dofatting of akin. dormatitis, kidnoy and/or liver 
damgo if ingoated - - -  

La> 



ocology and onvironmnt, inc. 

E A E A R D  E V A L V A T I O ~  0 1  C ~ ~ I I I C A L S  

Ch08iC.l ma80 1.1.2-Trich1oroothano Dato 3/23/92 

DOT Iamo/U.N. Uo. 2831 Job No. UR8000 

CAS Numbor 79-00-5 

Roforonco8 Con8ultod (CirClO): 

NIOSiI/OSRA Pockot Quid. VOr8ChUOrOn mrck Indox Ra8ardlino Chrim (Vo l .  I11 

Toxic and Harardou8 SafOty m U . 1  ACOfR Othor : 

Rad Hoalth Handbook ACRP 65 10 QR 20 nandbook of CbO8i8try 4nd Phy8iC8 

Cho8ieal Proportio8: (Synonym: bota-Trichloroothano, Vinyl triehlorido 1 

Ch08iC.l lOr8Ula c11CL,cI(2C1 l¶olocular Wight 133.4 

Phy8ical Stat. liquid Solubility IH2OJ 0.4% Boiling Point Eo r 

Flash Point N/A v.pO? P?O88UCO/b.n8fty 19 rrooring Point 2' r 

sp~ciric eravity ~ 4 4  Odor Charactori8tic r l a w a b h  Limit. 

Incolpatabilitio8 Strong caU8ticl Or oxidi8Ot8, chh.8iC.lly-actiVo 8Ot.18 

BiOlOqiCal PrOpOtti08: 

TLV-TUA 10 p- PEL 10 pP8 Odor/Odor Thro8hold chloroCor8 liko 

IDLW 500 pp8 nuvn  Aquatic mt/WoU80 

ROUtO Of 6Xp08UrO IngO8tiOIl. IEIhhtiOn, D O t l u l  

Carcinogon X ?ora togon Mutaqon 

Radiological Proportios: 

Monitoring Rocomndations: 

OVA or flllu with tho 11.7 OV probo. 

Di8pO8a1/Wa8tO Troatmt: 

Hoalth Rasards and First Aid: 

IMW L I=: aook rdical attoation promptly: DER: ua8h with moap and vator. 

SylptO88 : Acuto: light hoadod, dtOW8fnO88, hoad~cho, irritation of .yo# and akin 

Chronic: QIS dOpC088AOn. livor or kidnoy damago 
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Stress Honitorinn 

NING 2.8 l R w m :  JANUARY 1990 

None of the information contained in this Ecology and Environment, 
Inc. (E & E), publication is to be construed as granting any right, by 
implication or othervise, for the manufacture, sale, or use in 
connection vith any method, apparatus, or product covered by letters 
patent, nor as insuring anyone against liability for infringement of 
letters patent. 

permission of the company. 
ensure the accuracy and reliability of the data contained in the 
document: hovaver, the company makes no representation, varranty, or 
guarantee in connection vith this E L E publication and hereby expressly 
disclaims any liability or responsibility for loss or damage resulting 
from its use: for any violation of any Federal, State, or municipal 
regulation vith vhich this E & E publication may conflict: or for the 
infringement of any patent resulting from the use of the E S, E 
publication. 

Anyone vishing to use this E 6 E publication should first seek 
Every effort has been made by E & E t o  

c 
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I m: SOP-Aeat Stress Monitoring 

mmO'Y: fi h S, TRAINING 2.8 1 RevhW JANUARY 1990 

1 INTRODUCTION 

Field operations present a variety of hazards to the employee. 
During hot days or vhen vearing protective clothing, heat stress can be 
experienced and, if not remedied, can threaten the health or life of 
field personnel. 
to recognize the symptoms of heat stress as vel1 as perform first aid 
vithout delay. 

Therefore, it is important that ell employees are able 

2 SCOPE 

This standard operating procedure (SOP) describes the symptoms and 

Field personnel should take immediate action to prevent a less 

treatment for the three classical types of heat stress presented here in 
ascending order of severity: heat cramps, heat exhaustion, and heat 
stroke. 
severe form of heat stress from escqlating into one requiring hospital 
treatment. 

In addition, this SOP recommends vays to avoid heat stress, such as 
frequent rest periods, carefully timed excursions in protective 
clothing, and monitoring hurtrate and body temperature. 
Safety Officer (SSO) has overall responsibility for seeing that these 
guidelines are folloved in the field. 
cautious vhen vorking in conditions vhere heat stress is possible. 

The Site 

However, each individual must be 

3 OBJECTIVES 

The prevention of heat stress is of paramount importance for field 
personnel, particularly vhen they must vear heavy or confining 
protective clothing. 
themselves for po8sible heat stress, and knov vhat to do in a heat 
emergency. For example, a person vho recognizes-the symptoms of heat 
stroke can provide lifesaving first-aid to another, vhile medical 
assistance is summoned. . # 

The SSO must ensure that all personnel monitor 

4 EFFECTS OF HEAT 

Normal oxidation processes vithin the body produce a predictable 
amount of heat. 
change in body temperature. 
rapidly, the body cools to a point at vhich the production of heat is 
accelerated and the excess is available to bring the body temperature 
back t o  n o d .  

If the heat is liberated as it is formed, there is no 
If the heat Is liberated slightly more 

Interference vith the elimination of heat leads to its accumulation 
and thus to  the elevation of body temperature. 
is said to have a fever. 
certain body processes speed up urd generate additional heat. 
body must eliminate not only the normal but also the additional 
quantities of heat. 

As a result, the person 

Then the 
Such a condition produces a cycle in vhich 

.l 
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Beat produced vithin the body is brought to the surface largely by 
the bloodstream and escapes to the cooler surroundings by conduction and 
radiation. 
additional heat is lost by convection. Eovever, vhen the temperature of 
the surrounding air becomes equal to or rises above that of the body, 
all of the heat must be lost by vaporization of the moisture (sveat) 
from the skln surface. As the air becomes mare humid (contains more 
moisture), vaporization from the skin slovs doh. 
the temperature is 95.F to 100.P. vith high humidity and little or no 
breeze, heat is retained vithin the body. 
commonly, after a succession of such days (a heat vave) that medical 
emergencies due to heat are likely to occur. 
classified in three categories: 
s troke. 

If air movement such as a breeze strikes the body, 

Thus, on a day vhen 

It is on such a day or, more 

Such emergencies are 
h u t  cramps, heat exhaustion, and heat 

4.1 BEAT CRAMPS 

Heat cramps usually affect people vho vork in hot environments and 
perspire a great deal. Loss of salt from the body causes painful cramps 
of the leg, arm, or abdominal muscles. Beat cramps. also may result from 
drinking iced vater or other drinks either too quickly or in too large a 
quantity. H u t  cramps generally occur during vork, but may appear hours 
later in sow cases. 

4.1.1 Symptom 

The symptoms of heat cramps include the folloving: 

o Huscle cramps in legs, arms, or abdomen; 

o Pain accompanying the cramps; 

o Profuse perspiration: and 

o Faintness. 
I 

4.1.2 Emergency Care 

decontamination considerations (see Section 6 )  if the victim is coning 
from the hot zone. 
liquid such w Gatorrdc or its equivalent. 
cruped muscle. The victim should not require medical treatment but be 
alert for any indication of a more serious problem. 

Place the victim in a cool location, observing safety and 

Give the person sips of vater or an electrolyte 
Apply manual pressure to the 

4.2 EBAT EQUUSTION 

Beat exhaustion occurs in individuals vorking in hot environments 
and MY be amociatcd vith heat cramps. 
the pooling of blood in the vessels of the skin. 

Beat exhaustion is caused by 
The heat is 

2 
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transported from the interior of the body to the surface by blood. The 
blood vessels in the skin become dilated and a large amount of blood is 
pooled in the skin. This condition, plus the blood pooled in the lover 
extremities vhan an individual is in an upright position, may lead to an 
inadequate return of blood to the heart and eventually to physical 
collapse. 

4.2.1 Symptoms 

The symptoms of heat exhaustion are as follovs: 

o Pale clammy skin, 

o Profuse perspiration, 

o Generalized veakness, 

o Dizziness, 

o Veak pulse, 

o Rapid and usually shallow breathing, 

o Unconsciousness, and 

o Appearance of having fainted (the patdnt v 1, respond to t 
s u e  treatment that is administered in cases of fainting). 

4.2.2 Emergency Care 

Place the victim in a cool location and rcIIo.ve as much clothing as 
Administer possible vhile observing proper decontamination procedures. 

cool vater, G8tOrad44, or its equivalent. If POSSible, fan the patient 
continually to remove heat by convection, but dornot allov chilling or 
overcooling. 
if there is any indication of a more serious problem. 

Treat for shock, and take the victim to a medical facility 

4.3 BEAT STROKE 

But stroke is a profound disturbance of the heat-regulating 
macburism, asuociatad vith high fever and collapse. Sometimes this 
condition results in convulsions, unconsciousness, and even death. 
Direct exposure to sun, poor air circulation, poor phy8lcal condftion, 
and advanced age (over 40) bear directly on the tendency to heat stroke. 
It is 8 8eriou threat to life and carries a 2O-perccnt mortality rate. 
Alcoholics are extremely susceptible. 
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1.3.1 Symptoms 

Folloving are the symptoms of heat stroke (note the absence - of 
perspiration): 

o Dry, hot, and flushed skin; 

o Sudden onset: 

o Full and fast pulse: 

o Dilated pupils: 

o Early loss of consciousness: 

o Body (core) temperature's exceeding 10SOF; 

o Huscle twitching, grovinginto convulsions: and 

o Bruthing deeply at first, later shallowly or even almost 
ab8en t 

4.3.2 Emergency Care 

Remember that this is a true emergency, therefore, transportation 
to a medical facility should not be delayed. 
victim in a cool environment and remove as much clothing,as possible. 
Ensure an open airvay. Reduce body temperature promptly, preferably by 
vrapping the victim in a vet sheet or dousing the body vith vater. If 
cold packs are 8vribble, place them under the arms,' around the.neck, on 
the ankles, or any place vhere blood vessels located close to the skin 
can be cooled. Protect the victim from injury during convulsions, 
especially tongue biting. 

In the meantime, place the 

5 PWWENTION OF HEAT S d S S  

Please note that in the case of h u t  cramps or heat exhaustion, 
Gatorade or its equivalent is suggested as part of the treatment regime. 
The reason for this type of liquid refreshment is that such beverages 
vi11 return much-needed electrolytes to the body's system. Vithout 
these electrolytes, body systems cannot function properly, and the 
represented health hazard vi11 be increased. 
are vorkhg in situations vhere the ambient temperatures and humidity 
are high, and especially in situations vhere levels A, B, and C of 
protective apparel are required, the SSO muat follov the procedures 
lis ted belovt 

Therefore, when personnel 

o Ensure that all employees have sufficient quantities of fluids 
(G.tor.de or its equivalent). Personnel should prepare ahead of 
time for field vork in heat stress environments by consuming 
extra fluids; 
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a 

o Ensure that frequent breaks are scheduled so that overheating is 
less likely to occur: 

o Revise vork schedules, when necessary, to take advantage of the 
cooler parts of the day (i.e., 5:OO a.m. to 1:OO p.m., and 6:OO 
p.m. to nightfall); and 

o Cooling vests should be vorn if available. 

o NOTE: Taking salt tablets is NOT currently recommended. 

5.1 GUIDELINES FOR USE OF PROTECTIVE CLOTBINC 

If protective clothing must be vorn, especially levels A and B, the 
suggested guidelines for ambient temperature and maximum wearing time 
per excursion are as follows: 

Ambient Haximum Wearing Time 
Temperature (OF) per Excursion (min) 

Above 90 1s 

85 to 90 

80 to 85 

70 to 80 

60 to 70 

50 to 60 

5.2 EEARTRATE HONITORING 

30 

.60 

90 

120 

- 180 
. 

One method of measuring the effectiveness of an employee's 
rest-recovery regime is by monitoring the heartrate. 
guideline" is one such method: 

The "Brouha 

o During a 3-minute period, count the pulse rate for the last 30 - seconds of the first minute, the 30 seconds of the 
second minute, and the last 30 seconds of the third minute. 

o Double the count. 
- 

If the recovery pulse rate during the last 30 seconds of the first 
minute is at 110 beats/minute or less and the deceleration betvwn the 
first, second, and third minutes is at least 10 beats/minute, the 
vork-recovery regime is acceptable. f f e m p l o y n O s  rate is above 
that specified, a longer rest period is required, accompanied by an 
increased intake of fluids. 

5 
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5.3 HONITORING PERSONNEL LCDY TEHPERATURE AND BLOOD PRESSURE 

When personnel are in respiratory protective gear for extended 
periods, or when air temperatures are very high, the monitoring of body 
temperature and-blood pressure is another vay of checking for symptoms 
of heat stress. Careful adherence to existing medical guidelines could 
identify an individual vho nay not have fully stabilized and therefore, 
is not ready to continue vorking in the hot zone. 

s.4 nomoruNc THE WORK AREA FOR EEAT STRESS CONDITIONS 

Air temperature ma relative humidity are the tvo most important 
measurements for detcminiw tka likelihood that a heat stress situation 
vi11 occur. 
thermometer. 

The reading c m  be achieved using both a dry and vet bulb 

6 DECONTAHINATION 

& in ocher medical emergencies, decontamination should proceed as 
normally as possible vithout contributing unduly to the victim’s stress 
or injury. 
he or she is taken from the hazardous zone. 
alvays in effect and backup personnel should be av8ilable at  the 
decontamination station to either suit up and assist in extraction or to 
help decontaminate urd undress the victim. If other serious injuries or 
more life-th-eatening conditions exist, and the victim cannot be 
disrobed or decontaminated completely, the victim (or contaminated 
portions) should be vrapped in plastic (or other protective material) 
for his or her ovn safety as well as the safety of qabulance and 
hospital personnel. 
victim’s being further overheated. 

At a minimum, :he protective clothing should be removed as 
The “buddy system” is 

Carefully avoid action that vould result in the 

1 . 



HYDROCHLORIC ACID, 37% 
ODUCT W t C A T I O N ;  

S p o n p  MrdatkHid 

Fomula CAS No.: 7647010 

PRECAun ONARY ME ASURES 
DANGIN COMOSIVC UQWD AND MIS? 

IF SWAWHZD.  ILUMNL IF IMLALtD. IMlAUnOW MAY 
CAUSE m a  DAM4GL 

Do (101 gel in eyes, on skin, or O(I clothin& 
A d d  bmthing min. 
Use only with adequate nnlilrlion. 
Wish thoroughly a h  hrndlinl;. 
Stom in a lightly cloud conlrincr. 
Rcmon and r u h  mnliminrlcd ckthing promplly. 
lhir subrtmce is rlruificd as a POISON under Ihc Ikdcrrl C?uslic *. 

Poiwn Acl. 

- uusc SWIW BURNS to ALL BODY nssm LUY IC FATAL 

v 

EMERGEN CY /FI RST A ID  

In case of m t a c l ,  immcdirlcly flush skin or c p s  with plcnly of 
wrier for 41 kist I S  minutes. 11 wrlluwcd, 1)U NO I INOUCI! 
VOMn'INGI 
(jive large qurnlilier d wllcr or milk ir rvailalile. Never Live 
mything by mouth lo rn uncwucious pcnon. II inhaled, rcniovc to 
ftcrh air. If no1 breathin& @vc rrtilkirl respiration. If 
brerlhing is difficull, gin oaen. In rll crscs call a 
physician. 
SIJE SECllON J. 

DOT I k m d  Clus: Corrosive Malerial 

- 
A p n n e e :  Ckac. dorku fuming liquid. 

odw. Punvnt odor of b f l r g n  cbtoddc. 

SdUbiHCJ: lnlinhc b MIer 4th dght cvdut&m d 
heal. 

adling Polnc: W C  (1270; Aseotmpc (10.2%) 
bdb Ot 109% (22rP) 
Melting Point: -74T (-lOl*p) 
Spcdri O n v i t  1.1) 
Vapr  Density (Air- I): No lnfonnrtbn round. 
V r p r  Prcuurc (mm 111): I90 Q ZJ'C ( V l r )  
Enpontion Rmte: No i n fomuh i  found. 

SEnoN 2 .nd E rplp;rlon In r m r  I i0Q 

Fln: 
Can rcrct with mctrls IO ~ l e r s c  nrmmible hydrgcn gas. 

Explodon: 
Not ronrldcred IO be an crplaion bwrd. 

' 

F l n  Edlngulshlng Medlo: 
I f  i n d n d  in I fire, uw rater spry.  

Speclo1 Inrormmtlon: 
In the even1 of a fire, n o r  full protectin clothing and 
NlOSl I-rppmwd aelf-contrincd brcalhb~l; rppratus wilh full 
farepiece opcntcd in the preuurc demand or other purilin 

* ,  

p'cr~urc d e .  

Hrutdour Polptdu1lon: 
Will not occyr. 

IncompotlbllHlcr: 
A alrong mincnl add, mnnntnted hydnxhloric acid i s  highly 
rcoclh 4 t h  atrong brru, mclrb. meld odder. hflmridcs, 
rdmr, carbmalu and other rlkdinc 1nrIe8bIs. lmnnplibk 
with mrtcdah such as cy~nidcr, sul~idcs. rulfilcs. and 
fomaldcbyde. 

SECnON 4 Luysplll f)iruaoul In lonnot lo~ 

Ckm-rp penonncl should *tor protech clorhlnl; and 
respintory equipment ruimblc for tor& or ramin fluids or 
wpom. I d a t e  or cnclocc the area d Ihc krk or apill. 
h d l  Spilh: Flush with water and nculrrtiic 4th  ilkdine 
mrlcrial (soda ash, lime, clc.). k n r  mulrrliccd mrlerirl 
with emco mlcr. b q c r  spHh and lac shes: Neutnline 
rilh alkaline mrtcrirl. pick up rill rhromtnl rnrlerirl ( r i d .  
eirth. vennkulitc). Pmvidc famed rcnlilrlkm IO diuiprlc 
fumes. Dispose In HCM-rppmvcd waste facility or s e w  lhc 
nculrrlircd slurry with emre- water if hrrl ordinrmcs allcr*. 

Ikpnrble OU8nlily (Rfj)(CWA/(:liltClA) : Sou0 Ibs 

linsure romplirncc with kral .  state and kdcrrl rcgulrlions 



SECllON S I lrrlth Ilrrnrd Inlornisllun 

A. EXPOSOR@ I II@ALlll  @FfTCTS 
id 
0 Inhdrtlon: ' 
E 
'p 

Comdvel Inhdrlion d npon a n  cruse roufiing, choking. 
lnnrmrlbn of the mse, throat, and upper rcsplnlory Inct .  
lnhalrlkn d higher m n c c n t n t h s  may cause lung drmrge. 

Ingesllon: 
Cormhrcl SmllowinB hfldrochloric acid crn cruse immediate p i n  
and b u m  d the mouth, tbrorl, uophrps and gistmintertinil 
~ n c t .  May cruse nruser. vomiling. rnd diirrher. 

Sun Contact: 
Comivrl Can muse rrdnur. p in .  and scvcrc skin bums. 
Conrcnlnlcd solutions c a w  deep ulccn and discolor skin 

Eye Conlid: 
Cormhrcl Vipon are lrrilrling and may cruse dimate lo Ihe 
eyer. Splashes mry cause severe bums and pcnnnncnt eye damate. 

Chrunlc Exposum: 
Lonptenn crporurr IO mnccntntcd vlpon mry cruse emion of 
leclh. b g  tern  crpau1~8 seldom occur due to the mnorive 
properties d the acid. 

A ~ r r t l o n  or h + d s l l n g  Condltlons: 
Penons 4th pretrlsling skin diconlen or eye disease may he 
more susceptible IO the eRecis of this substance. 

. 

. 
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13. FIRmAID 

Inlinlntlnn: 
Rem- IO fresh rir. If not breilhing, give artif icial 
respinlion. I f  brerlhinB Is difkull, 6.c omen. Call I 
phyician. 

Ingestion: 
110 NOT INDUCE VOMll lNGl Give large quantities of 
mler or milk if rvlilrbk. New give anything by mouth IO 

i n  unconscious penon. Gel mcdicrl allenlion immediately. 

Skln Exposum: 
In case d m l r c t ,  immedirlcly flush skin wiih plcnly o l  water 
for a i  lcrsi IS minula while removing cuntrminrtcd clothing 
rnd thou. Wish clothing klo i r  muse. lhorwghly clean shoes 
before reuse. Gel mcdkrl illention immediakly. 

Eye Expsurc: 
Wish eyes with plcnly d n l c r  for 11 kis t  I S  minulcs. lilting 
l o n r  rnd upper eyelids acrsionrlly. Gel medical itlention 
immcdialcly. 

C. TOXICITY DATA (RTECS, 1986) 

On1 NI LDSO 900 mJllg (Ilydmchlork acid 
conccnlnlcd) Mulrlion mfennccs cited. 

Alrborne Exposure Ulnltff 
-OSHA Fcn iu i bk  bpaure  Umit (FIX): 
S ppm Oiling 

S pp? Oiling 
' 4CGI I I  'Ihnshold Umit Value (TLV): 

Ventllrtloo System: 
A tyslcm d local lnd/or FwnI  cihrurt b recwnmendcd IO kmp 
c m p l g c  crparms &lo* t k  Airborne Cupautt limits. Lml 
cihrurt nnlilrtion u ~ e n c n l l y  preferred k c r w  i t  can conid 
the cmiuians of Ik mntrrninrnl ot its U H I ~ .  prmnting 
dirpcnion of il Into Ihe general rork urea. Pkrse d e r  IO ik 
ACOlll  document, 'Indutrlrl Vcntililion. A Manual d Iloracm~ 
P~aku', mal wen1 edition, for delrilr. 

Perwnrl Reaplrrloq: (NIOSII Approved) 
If ~ h c  1LV b crrrcded a lull frcepiccr chcmkrl cmrtridp 
rrspinlor may k *om. In general. up lo 100 limes the n V  ot the 
mrdmum me connntrrliocl spccird by the rupintor srppliicr, 
rhichevrr h ku. Altcrnrtkly. I supplied rir full fmpiccr 
rapinlor ot rirlincd hood mry be vom. 

suo Rottdlon: 
Rubber of ncoprrm douu and rddiliond proledion including 
lmpenioor boots, a p m ,  ot CUVCNIIS, u needed in ~ R U  d 
unusual crparre to p m n l  skin mntrct. 

Eye Rotrctlon: 
UIC chcmkrl ufeiy d e s  and/or r full face shield where 
rpluhing b padbk. Co*lrd knw should no( be worn when 
*wting d i h  ibh makrirl. Maintain eye msh founlrln and 
qukkdrench IKi l i t iu  in rorL area. 

Irl Informrlioq 

Keep in a cightty cbud canlriner, slored in r cool. 
dry. vcnlilrlcd area. Proled rnwn phrkrl drmrp in8 d i m  
iunllfil. 
moisture. 

ILdrtc fnnn incompatible subslrcms. Protcd fran 

..........................,..........................*...*. 
IIYW ' 
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Llallinckrodt provider the information conWned herein in good N t h  but 
make# no reprerentrtion M (0 il8 comprehcnrlreneu or ~ccurrcy. 
Indivldualr recel i4a~ this Idoma(ion must crcrdsc their independent 
judgment In Jeterminlng its rpproprialencu lor a particular purpose. 

Mdtlnckrodl make no repramtatbas. or narrantk. elthtr trprar or 
implied. .Imerrhanubll(~. Illness for a pankular purpose nhb respect Is  
ck I n f - h  ad forth k r h  u 1. the prmducl tm rbkb the Inforra~ln 
rrfrn. Accordlnglj. LI.1Plthrdt rffl w( be mponslblr lor damagm 
rnultlng from use ofor rrllancr upon tbts Inlormatlon. 
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Mallinckrod t 
Material Safety Data 
Emcrpcncy Phone Number: 314-982-5000 

ISOPROPYL ALCOHOL 
PRODUCT IDENTJF ICATION: 

Synonyms: 2-propanol; ~ c - p r ~ p y l  alcohol; isopropanol 

Fonnuk CAS NO.: 67-630 

hiolcculrr Weight: 60.10 

Chemical Formula: (Cl i3 )~  CI{Oll 

llwrdous Ingredients: Not applicable. 

PRECAUTIONARY MEASURES 
WARhINGI TuMhUBLE UQUlD. I lMhlf lJL IF 
SWALLOWED OR I N I W D .  AFFEClS CEXlRAL KERVOUS 
SYSTEM. CAUSES IRRITATION. 

Keep amy from hut, sparks and flame. 
Keep container closed. 
Use with adequate ventilation. 
Avoid breathing vapor. 
Wash Ihoroughly after handling. 
Avoid contact with eyes, run and clothing. 

EMERGENCY/FlRST AID 

If wliowtd, give water to drink. Induce vomiting if medical help 
i s  no1 immcdir4cly avrilable. Never give an)lbing by mouth lo  I n  
unconscious pcnon. If inhaled. remove 10 fresh air. If not 
breathing, give art i f ic ial  respiration. If breathing i s  difficult. 
give oxygen. In case of contact, immediately flush skin or eyes 
miih plcnlyof water for at leas1 15 minutes. In all cases call a 
physician. 
SEE SECTION 5. 

DOT Hazard Class: Flammable Liquid 

SECTION 1 Fhvslcal Data 

AppemnCe: Clear. colorless liquid. 

Odor: Rubbing alcohol. 

Solubility: Infinite in water. 

Doiling Point: 82'C (IWF). 
hiclting Point: -89T(-l28*F). 

Vapor Density (Air - 1): 2.1 
Vapor Prururt (mm HI): 33 @ W C  (68.F) 

Evaporation Rate: (n-DUAC = 1) 2.83 

sI:CnON 2 

Fire: 
nammablc Uquid 
Rashpoint: 12'C (53.F). (closed cup). 
Auloignilion temperature: 3WC (7WF). 
Rammablc limits in air, % by volume: 

Specific gnvity: 0.79 

Fire and Exdodon fnformnllnn 

Id: 2.0; ucl: 12.0. . 
Explosion: 
Abovc flash point, vapor-air mhlurts arc cxplorive within 
n!mnablc limits noted above. Contact with strong oridten may 
cause l i t e  or explosion. 

Fire Exlinguislilng Media: 
Water  spray, dry chemical, akohol loam, or carbon dioridc. 
Water spray may be used to keep fire crposcd containen cod. 

Special Informatinn: 
In the event of a fire, wear lull protective clolhing and 
NlOSI I-approved sclftonlained breathing epparatus wilh full 
facepiece operated in Ihc preuurc demand or olhcr p s i t i v c  
pressure mode. Water may be used to flush spills awry from 
erporurcs and lo dilute spills to non-flammable mixtures. Vapon 
can flow along sudaccs to distant ignition source and flash 
hack. 

SECTION 3 Rcactivlh Dntq 

strbllitr: 
Stable under ordinary conditlws of use and storage. l lcat  and 
sunlight can conlniutc lo Instability. 

Hamrdous Decomposilloo Products: 
To& pw and npon such u carbon monoude may be rtlcaud ir 
a fire involving Isopropyl alcohol. 

Haurdous Polymeriullon: 
Will not occur. 

fncompatlbllltler: 
h a t ,  flame, 8tmtIg oddten, acctadchydc. chlorine, clhylenc 
oxide, hfldrgen-palladium combination, hydrugcn peroxide-sulfuric 
acid cwnbinrtkn, potassium tea-butoddc, hypochlorous acid. 
lsocpnatcr, nitroform, phosgene, oleum and perchloric acid. 

Rem- all WRU of ignition. Ventilate area ol leak or 
spill. Clun-up pcmnncl require prolcztivc clothing and 
rcrpintov protection from vapon. SmaU spills may be 
absorbed on paper towels and evaporated in a fume hood. Alkw 
cnoufi time lor rum- IO c l u r  hood, then ignite paper In a 
suitabk location away from combustible malcrials. Conlain and 
recQvcr IIquM for rcclamath when porsibk. b rger  spills 
and lot shes can be d k a e d  as hazardous waste and atomized 
in a suitabk RCRA approvcd combustion chrmbcr.or abmrbcd 
with vwmkulitc, dry und, earth or similar malerial lor 
disposal as hazardous waste in a RCRA approved facility. 

Ensure compliance with local, state and federal tcgulrlionr. 
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ISOPROPYL ALCOHOL 
PRODUCI' I D W F I  CATION; 
S)nonyms: 2-propmd, Wc-pmpyi a lcoho~ impropJnd 

Formula CAS No.: 67.630 

Molecular Weight: 60.10 

Chemical Formula: (CH3)2 CllOH 

~Iwrdour  lnpcdients: hl rppliiable. 

PRECAUnONARY MEA SURES 
WAllhlNGl MMMU UQUID. IUIUWUL IF 
SWAUOWED OR I N l W D .  AmClS  CCNTRU KERVOUS 
6ysTcM. CAUSES IRRITATION. 

Keep an-ay Imm R u t ,  sparks and flame. 

Use with rdcqurtc ventilation. 
Avoid breathing vapor. 
Wash thoroughly JfW handling. 
Avoid contact with eyes, sUn and clothing. 

Keep co*tJi#r C l a c d .  

EMER GENCY /F1 RST A 1 D 
If rvrllowcd, give water to drink. Induce vomiting if medical hdp 

not imrncdiakly Jvaiirblc. Never givc an)lhing by mouth to an 
unconscious pem. It inhaled, remove to fresh air. I f  nm 
brrathing. give artificial respintion. I f  breathing is dilficull, 
give oxygen. In case of contact, immediately flush skin or eyes 
with plenty d water tor I t  least IS minuter. In all cases call J 

phpicirn. ' 

SEE SECTION 5. 

DOT Hurrd  Class: Rammrble  Liquid 

SEmoN 1 ~ h v s l c d  Dpll 
AppcJranCC: CkJr, C d O r k u  liquid. 
Odor: Rubbing akohd. 

SolubiliIy. Infinite in mter. 

Boiling Point: 12% (IWP). 
Melting Point: 4°C (-128.0 

Spcific glavily. 0.79 

Vapor Density (Air- I) 2.1 
Vapor Pressure (mm Hg): 33 @ 1o.C (WF) 
Evaporation b t c :  (n-BUAC - 1) 2.83 

SECTION 2 

Fire: 
Flammable Uquid 
nrshpoinl: IrC (WF). (cloud cup). 
Autoignition tcmpmturc: 399.(3 (7wF). 
r;lammrblc limits in air, % by vdumc: 
lek 2.9 ucl: 12.0. 

Fire a nd Ex-atl nn  

Explorlon: 
*qw flash poinl, vapor-air mixlures a n  explosive nithin 
flammable limits notcd.ibow. Conl8cI with strong oxidizers may 
cause fin or explosion. 

Fire Exlinpuisklng Medlr: 

W ~ k r  spray may be used lo keep fin exposed containers cod. 

Special Infurmstlun: 
In the event d a fire, wear lull prolcclivc clothing and 
h'lOSH-approved s c l f ~ l r i n c d  breathing rpparalus with full 
larepiece operated in the pressure demand or other pril ivc 
pressure mode. Water may be used lo flush spills away fIOm 
crposurcs and to dilute spills to non-flammable mialures. vapors 
can flw along sudaccs to dillan1 ignition source and flash 
back. 

* 

WJlct Spray, dry chcmkal. @kOhd lWm, or CJrbOn dioxide. 

l l r u r d o u r  Decomposition Products: 
To& pSC8 and npon such I S  arbon monolide may be rckarcd it 
a fire i n d g  isopropyl ~lrabd. 

H r u r d o u s  Pol)mcrizoIion: 
Will not oaur. 

N 4  k k / S D l  nrornintlay II Dlswsrl I 

R e m  dl WrCU d ipitiOn. Vcntibtc JfCJ O l  leak Of 
spill. W n - u p  pcnonnel require prolcclivc clothing Jnd 
respiratory protection lmm vapors. Small spills may be 
rbrorkd on p p c r  towels rnd evaporated in fume hood. At& 
enough time lor ruma IO dear hood, then ignite paper In a 
SuitJbk l o a t h  
rKoycf quid fOr fCClJmJtion wbcn pouibk. h g C l  cpitts 
and kc sLa can be collected JS haramlous waste and Jtomircd 
in ruitabk RCRA rppmwd combustior, chamber. or abrorbcd 
vith vermiculite, dry sand. earth or similar material for 
d b p l  as hrurdous waste in a RCRA approvcd facility. 

Ensure compliance 4 t h  local, state and federal regulations. 

frOn m b u t t i b l e  IIIJIC~JIC. h t d n  and 



Mallinckrod t 
Material Safety Data 
Emtritnev Phone Number: 314-912-50 

Mallinckrwll provider thr informatiuncoiitaid hemin in p e w 1  faith llut 
makci no rrprwdation u l o  kr cotn~rrhrnmiverrnn ur srcurwy. 
liulivklualr rcctiring this infornulion must trcrdrc thtir iinlcl*irIviit 
judgment iii dcttrmiring i ts appruprlattnrlu fur a Iiartkulrr lwrlnese 

hlal~inLii*k. Inc.. Scicwc Rukis INrirh .  P 0. Boi  M. Puis. KY 4-1. 

P o ~ ~ u I ~  CAS No.: 76W-37-2 

Molecular Weight: 63.00 

QKmkrl Ponnulr: IINO3 

llwrdous Inpdicncr: NOc Applirabk 

UTIONARY MEASURES 
D A w o l l  m O N 0  OXIDIZER. alwcAcT mnC 

COMOSM UQUID AND HISTCAUSE SCWU BURNS l0 AU. 

IMWAILD. INIIAlAllON MAY U U S C  URH; DAMAGL 

Do no( PI in eye& on skin, or on clothing. 
Avoid breathin8 mist. I 

Use only with adqurie nnlilation. 
Wash thomufily after h.ndlin& 
Keep from r0cliKt with ckthing and other mbur l ibk  materials. 
Do no( store near combustibk nulerbb. 
Stoa in a tifitly ckrcd rontaincr. 
Remow rad wub contrminaled ckrhin# pmpity. 
This rubstance h classified as a POISON under the Fedcnl fiustk 
Poison Ad. 

omem wmw. HAY axuse nu. 

)ODY nssut HAY Be FATAL I mwme~. mum IC 

.1 

EMERGENCY/FIRSTAJQ 

In c w  d conta~1. immediately flush skin or eyes with plenty of 
mtcr for at I c u t  I S  minutes. I fmlk*cd,  DO NOT INDUCE! 
VOMmNGl Gin laqe qurnlilks d water or milk i f  rvailablc. 
Ncnr g b  anylhing by mouth to an unconrcious penon. If inhaled, 
r e m  to fresh air. If n6( breathing, &e artiriial 
tespirath. I l  brcalhing is diWiult, t i y c  oxygen. In all cares 
cal l  r phyician. 
Sl!I! SeCnON 5. 

DOT IIurrd Class: Oxidter 

- 
Appearance: Qur. cdorku lo dightly yellow 
liquid. 

Odor. Sulfaatin8 KM. 

Solubilillr. Infinite In water. 

Ooiling Pdnk l22T (Urn 
Melting Point: -WC (-WF) ’ 
Specific On* 1.4 I 
Vapor Density (Ah- 1): 2-3 rppmdmatcly 

Vapor P r r r r u ~  (mm ll& 62 Q) 1Qc (Wl9 
Evaponiion Rate: No inlormath found. 

ON2 ~ m d n D I o l l r n o r ! , W h  I 

Flm: 
Not combustible, but subrtrncc b a strong oxidizer and its heat 
d ructkn with rcducin8 agenu or cocnbuatibkr may cause 
ignition. f i n  rud with metab to rckw llrmmablc hydrogen 
8=- 
Erplosloo: 
Rercu trplaivcly witb mntbutibk oqank or readily oxidizable 
maledah such a r  rkohob, tunpentine, cbarrorl, oqanic 
dlJlc, metal powder, hydrgcn rulri, ctc. 

Flrc Enlngulrhlnt Medlar 
I f  involved in a f i ~ ,  use water rpny. 

Speclrl Inlomilloo: 
lncrcucr the flammobilily of rombusiibk, orpnic and readily 
oaidtrblc materials. In ihe event d a fife, wear full 
protective clothin8 and MOSII-appmd self-contained breathing 
rppmntus with lull facepiece operated in the prcuure demand or 
other pocitivc preuurc mode. 

-3 R m  

S i 8 b l l l ~  
Stable under ordinary condition8 d we and r l o n ~ .  Container8 
may bun1 when heated. 

Ilmurdour Dccomposltloa Praductr: 
When heated to demnpailiaa. cmil8 todc ahrogen oxidtr lumr 
and hydmgen nitntc. Will ruct with water M 8tClm to p m d e  
ha t  and toxic and conorhn fumu. 

l laurdour Pdymcrlullw: 
Will no( occur. 

Incomp.llbllltlcr: 
A dm8erously powcdul oxidizing aFnt, amccntntcd nilrk Hid 
Is imornprtibk with lnal rulmtalmr, upcclrlly rtlon~ b w ,  
mcullk poden, arMdy h y d g r  rulMc, tulpntine, and 
comburtible orpnia. 

SECIlON4 1- n 

Irolalc or enclose the area of ihc luk or @I. Clean-up 
pcmnncl rhould wear protCahrc clothing r d  rrrpiralory 
quipmcnt ruitabk lor todc 01 eo& f l u b  or mpom 
Snull SpluI: Rusk dih wllcr a d  acutnlirc with albline 
material (calr uh, lime, CIC.). Sewer with e m u  water. 
b q e r  spills and kc &a: NeutntiFc with altrline mrtcdd. 
pick up with abrorknt materirl (ad, unh, nmkulte) rad 
dlrpac in a RCRA~pprwcd wutc IwiHly or amcr tbc 
nculnlizcd durry with CBCUI M l e r  if laat dinanccr rlkm. 
Prwidc forced ventilation lo diuiprtc lunwr. 

Reportable Quantity (RQ)(CWA/CeRa) : loo0 Ibs. 

Ensure mpliancc with local. stale and fedcnl regulations. 

NFPA R8Ilngs: I lca l th  3 flammability: 0 Rcactivilv: 0 Other. Oxidizer 
v r r .  ..! .... n - e - .  ( 0  -1 01: c,,---eJ-~nf.&f-~< NITRIC ACID, 70% 



Eflectivc Dak: 10-21-86 Supersedes W-04-85 NlTRIC ACID, 70% 

.. 

• 
Effedm: D.le: 0IJ-04-8S 

SECOON J lIult' lI.yrd "'orm.1l0. 
A. eXPOSURB IIlHALD effECTS 

1 .... 1 ..... : 
ConaIIveII ...... toa 01 "poll a. aUM bru.bln, dlflicul.1eI 
.adlud 10 ... _11 .......... ., ....... wlllC"11111 be '.IIL 
OIlier 1JIIIfIIOIIII • ., Include cauafIIn .. chotln ... nd Irrill.1on 01 
.be 110M •• lIl'01t •• nd raplratOlJ 'rad. -

, ... tlo.: 
ConaIIveI Swallowtn, nltde add a. a .... 1m ......... .,.1 •• nd 
b .... oI.lIe _.11. ,111'011, .......... nd "'"""Clllulltld. 

SU. Coatad: 
CotrCIIMI ea. aUM mt .... .,.Ia .• nd IeVere Ikln bu .... 
eonce.lraledllOllllloM ClIIM deep _Iccra .nd 11.ln IUn • J'C1Iow 
or J'C1low-b1Vl"ll color. 

Eye Coat.d: 
CotrCllivel V.pon .re Intlllln,.nd ... , eIIUM dama. '0 lhe 
e,u. Spluhea.., allM IeWra bll'" .nd pc,...~n' CJ'C dama •• 

C .. roelc EllpOIum 
Lon,-'eM elJlOl.re '0 ronce.lraled npon "'1 a .... el'Ollon 01 
.ceth_ LonI,eM elJlOlurca ICIdonI ocnr due 10 lhe cotrCllive 
,ropen," oIlhe add. 

AlanYltloa ., Pn-at'''aa ee.dltlonl: 
Penona trlth pre-cJdltln' ........ rden or e,e dlKue ma1 be 
Il101'1 'UlC'Cpliblt 10 lhe elfccta oIlhll lub.llnce. .. 

• 
B_ FlRSTAID 

In ... I.tI08: 
RcIllCM '0 'rcala .Ir. If 101 b .... l ...... aM .nificl.1 
reapira'ion. U b .... lhln' .. dlfllalll, aM 0.,." eall • ,..,.IeIa .. 
'n&e'Uo,: 
DO NOT INDUCB VOMmNOI OM .. ,.. fI ... nllllel 01 
triter or mft., ........ Newr aM .. ,. ... , by moulla 10 
•• 1I0CGIIId0uI PCI'ICIII. Ocl IDCdkal.llenllon Immedillely. 

SU. ElrpOIan: 
III rue 01 COIIlId,llImed",'., iIuIIa IUn trllb plcnt, 01 •• tcr 
'or .' .... 1 IS "'"ulll wII ... re ....... con, •• I .. lcd dol.ln, 
• nd lboca. W .... dolhln, before re .... 'IlIorou",,, dc ••• hocI 
before re ..... 0.1 medlal.II •• lh_lmmedl.I.I,. 

Eye ElrpOIun: 
Willa .,.. trllb pic • ., oI .. ler 'or.t ..... IS mlliuICl.llllln, 
lower •• d upper .,ellda 0CICII1oa • ..,. Oc, .... lal .lIc.'1on 
Immcdi.te". 

c. TOXICra DATA 

Inhal •• 1on (Ral) LCSO: 244 ppIII 

(NOV/JOM 

(RTEcs.1982) 

SECOON' Occy_"." Ct.tnl MII.un. 

Airborn. ElrpOIa... U •• t. 
..dsllA Pcnn_1b1t l!xJx-ure LIInll (PeL): 
2 ppm (1WA) 
-AeOnl Tllrabold Umlt V.lue (It.V): 
2 ppm (tWA): 4ppm (SI1!L) 

• 
NITRIC 

Ve ..... t... Sr.te.: 
A I)'IICIII oIloal ... /or PM'" ...... , .. 1U'JDaI ....... IO .... 
emplo,ec • .,.._ra below ... A11t1ome e.po..ra un... l.c+a 
e ....... ' ¥c.dlliac. ... ac".., prefcned bea ... h ca. CIOIIl1 
,he emlaalonl 01 .... COlI ........... ,Ita -1ft, pRft...... -.. 
dilpcnloa 01 h In'o ....... raltralt.rea. rteue refer 10 lIIef 
ACOin doculleat, • ...... rtaa Ve.IIIa.1oa, AM ...... 01 1 
It&conameDded P"cdca·, .... rea .. edition, 'or dell"" • i-
Peno •• ' Re.plnl... (N'OSIl App .... ed) -J 
If tbe 11. v .. 'IICCCided. Mar •• upp11c4 .Ir, ful-facepiece , 
rapirator •• Idlned 1Iood, or IClf~lIlned bruthl.,.".III .. 
Nitric add .... oDdizcr and ,hould ItOl come .. con.aettrilla 
andd ... nd alillialen Illn. CIOnIlI. oddluble .... c"'la, .udI 
II adMted cb.n:oal • 

Ski. Protedloa: 
Wear Impcrvloue ,IVlectM dolhln .. Inductlril booII, JIovu, .. b 
coa ••• ,ron or CllM:ralll '0 ,rewe ••• Un coat.ct. 

Eye ProtedlOls 
UIC dlctnlal .. , • ., aoaIanBd/or • fuD 'eee .hleld whcre 
.,. ... 1.1 ........ Conlld 1e ..... 1tIou1d ftOC be ..". •• 
wo,un,trI.1I ....... lcrIaL M.I ..... ~ ..... '011 ... 1 .... 
flulcl-4reacll 'adDd .. In wort .rea. 

SECOON 7 Sloga "' 5 .... 'I.'orm.,10I 
Keep In • lip'., doae4 coa''' .. r, Ilored ... cool, 
d.,. ¥C ..... ,ed .rea. l'raIect fnIIII ,.,.lal d ......... dlred 
• •• llpL IIIOIate '1'OIIl1ncoal.,.dble .uballaca. PftlCect'~ 
.. oIIlure. 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1 



Mallinckrodt 
Material Safety Data 
Emcrpncy Phone Number: 3M-982-MOO hlrlliwkruk. Inc.. Jcirncr R&n Cliviskn. I' 0 Mus ht. Yair. KY JMJ61. 

SODIUM HYDROXIDE 
PROIXJCX I D E N T I F ~ T I  0% 

Synonyms: Clustk rodr; lye; mdiur hfldrorddr did, mdium 
hplnlc 

Porrnula CAS No.: 131&.7)2 

Molecular weifit: 4o.m 

chenkr l  fonnulr: NaOll 

MWCLN MAY BE FATAL I I  S W U D W L D .  CAUSES SEVERE 
BURNS 

Do mot get in c p ,  01 skin, or on &bin& 
A d d  bmtbbg durt. 
Keep mtaimr c b d .  . 
Uu with adcquatc nntiktioa. I 

Wuh tbmufily after baadUng. 
1bL ruktrncr la rl.rrifii u I POISON under the Pcdcnl Clurtic 
PoLon Act. . -  

EMERGENCYIFIRST A I D  

- 
Appcanncr: While, dcliqucucnt pellets. 

~ O d o C ( u r .  

solubiiiv 111 Jim got n ter .  

Boiling Point: I- (U34T) 
Mclihg Point: 318% (604T) 
SpcriTw: Onvily (nter- I): 2.13 
Vapor Dcdq(Ur-1): No Infornution found. 

t!vrpontkcl b l e :  No lnfonaalbn found. 

W m O N  2 F-n lnfunnnllnn 

Flre: 
NOI considered lo be I firs hwrd. lla or molten mrtcrirl can 
mart vldcntly with ntcr .  
Can read with ada metaL, such as aluminium, lo Ecncnlc 
flammable hflmgcn pl. 

. Vapor PWUK (mm Ilg): Ncdigibk. 

Explorloo: 
Not racuidcrcd lo be an cxplabn hwrd. 

Firc Extln~ulsbls# Mcdlr: 

Addi?g water to aurlk d u t k a  gencntcr I a q e  amounts of heat. 

Spcclrl Informrtlon: 
In the men1 d I AIC, w l r  full prolcctive clothing and 
NlOSl l-apprwcd rclfcortrincd bnathing apprntur with full 
hccpiccc opcntcd In the prruure demand or other p a i l k  
p w u r e  mode. 

0 Use m y  means suitebk lor crIinpi6hing runounding fire. 

3 ut- 

StnbIIII).: 
Stable under ordinmy d i t i o n s  d uu and stonge. Very 
hfiraropk. O n  rkwly pkk up mdslure from air and ICU~ witb 
C B ~  dbaMe from air lo fonn sodium calbonatc. 

l lrutdour Dtcomporltlon Products: 
Sodium oaidc. 

Ismmpai~bllltler: 
CoaUa 4 t h  nmtcr, adds, flammable liquids, and oqank halogen 
compounds, upeCirlly tkhloroethyicnc, may caw f i ~  or 
crplorbn. C h t u l  4 t h  nitromethane and other similar nitro 
compound8 oulu fomutbn d shock-rtnrilhrc uiu. C a n M  
with mclalr 8uch u aluminum. tin, and Zinc CIUW fomalbm d 
nammabk hflrogcn p~. 

S E C n Q N l I l  I ) l s m b ~ r l  l0Q 

Thia ir a test line. lOarC Clean-up pcnonncl mquire 
pmtcctk ckchhg and rrrphtoty proccrtbn from dust. 
Sweep, ~ o p  or pkk up spilled material. A d d  dusting. 
Cdlcctrd w ~ t e  may be t n d e m d  to a cloud, prrfenbly 
metal, container and ant IO RCRA~pprwed n s t e  dbpoul 
facility. Do MI nush lo the Lcwcr. C.uibnl Fioor,md olkr 
6U1faCC8 may be slippcv. DO nol mnlatt with Water. 
Neutnliic traces with dilute acid. 

I?nsun compliance 4 t h  local, slate and fedcnl rcplation& 

NFPA hl lngs  I lcal lh 3 nammabilily; 0 Itcrrtivily. I 

Effective Dale: 11-03-85 Supersedes 04-01-85 SODIUM 1-IYDIIOXIDE 



lobalatlon: 
SMrt lrrltanl. @ffcrU from Inhalation d durt 01 mist vmy 
f n m  mild lrrllrtion to wrbur bmrp of the upper respintory 
inn. depending on wwdqof crporurt. S M r c  pncumonitb may 
occur. 

Inprtlon: 
Comhd Svrllawlng may Q u e  wwrt bums d mouth, throat, 
a d  rtomach. Sevcrt &caning ol thuc and du th  may mull.  

Sklo Coobct: 
a r m k t  t h t r c t  d run can cauw tnitarion or l ~ r t  bum8 
and a n i n g  witb y u t c r  crrporuru. 

Eye Colltacl: 
C o m h l  May UULC lniuth of eye& rad witb p t c r  
crporuru, mrt b u m  with pouibly blindncv mulling. 

Cbronlc Exporum: 
Pldonged mrlrcl with dilute du l ionr  or dust har a d C S t N C l k  
effect upon tiuuc. 

~ll(nva1100 or h+dr i ing ~oodltioor: 
Pewxu with p r t4 l l t i ng  rU. dbrdcn M problem6 or , 

impaired rerpintov lun*ion may k mort ruMptiblc to the 
t f f ccu  d the rubstance. I 

Inbalrtlon: 
R e m  to fresh air. I f  not brrrthing. give r r t i k i a l  
respinlion. I f  bmthing b diffiult, give orygen. GI1 a 
physician. 

Inyr t lon:  
DO NOT INDUCE VOMITlNGl O k  large qurntiticr of 
water or milk i f  amilabk. Near d.r anphing by mouth to 
an uncocluiow pcnon. Oct medical atlention inimcdirtcly. 

Sklm Exposure: 
In C.K d contact, immediately flush run with plenty d u l l e r  
for rt l u s t  1S minutu wbik rcmavlng cuntaminrtcd clothing 
and rhoer. Wish dochlngbcrort reuse. Qll a physician 
immediately. 

Eye Exporurr: 
Wuh eyes with plcnly of water lor at l u s t  I S  minuter, lifting 
lomr and upper cyclids oauionally. Oct mcdicrl attention 
immcdirlcly. 

C. TOXlClTy D a  (RI'ECS, 19M2) 

No LDu)/LCJO i n f o m a t h  found relating to normrl 
roulu d occupationrl crpaurt. lmlation data: Skin, 
rabbit: u) mg/24II Severe 
mJ24ll Scvcrc 

Cyc, rabbit: u) 

Alrborne Exposum Umllr: 
-DSIIA Permissible @spu r t  Umit (PEL): 
2 m ~ m 3  (TWA) 

-ACGIII Threrhold Umit Value fIl.v): 
2 m ~ m 3  (ceiling) 

Vcntllrllon System: 
A ryctcm of loul and/or general erhauri i s  recommended lo keep 
employee exposurer klow the Airborne kporurc limits. Locrl 
crhrurt venlilrlion is genenlly preferred becruse i t  c m  contml 
the C f I I i N i o f U  ol the mlaminrnl at itr mume, prcvcnling - 
dirpcnion d it  Into the gcncnl m r k  amr. Plern refer tdk 
ACGlll document, 'lndurtrial Ventilation. A Manual d 
Remmmcndcd Pnctku', mort recent edition, for detailr.6 

Personal Resplnlors: (NIOSII Approved) 
If the TLV b crrccdcd, a durt/mirt respintor with chcmdl  

i 

full facepiece rrrpirator or airlined hoal may be wm. 

sun Prolrctloo: 
Wear lmpelviwr protecthe clothing. including b r ,  doves, lab 
cant, apron or Earcnllr to prcvcnt rkin contact. 

Eye Rotectloa: 
UK chemical ufely p g g l e ~  and/or a full face rhicld vher t  
rpluhing k pouiblc.Contrcl l c n w  should no( bc w m  when 
working with thb matcdrl. 
quktdrtncb fadliiicr in wit arer. 

c 

hlrinlrin eye vrrh fountain mnd 

7- n 
Keep In a tightly dacd conuincr.Protr.cl frwn 
physiul damage. Store in a Nd,dry. vrntilrtcd a m  away lrocn 
mumu d hut, mdrturt and iacomptibililiu. A l n y  add the 
caurtk to ul ter  while stinin6 n e w  the M=. 

..................................................... b 0 0 0 .  

MO? 

5 
P a 



SULFURIC ACID 96% 
PROD U C T I D E N T I F ~ T I  ON; 
sponynr: oil of Vltrkl 

Fonnuk CAS No.: 766b-9S9 

Mokcular Weifit: I07 

Chemical lormula: ll2SO4 

Il8tarc)OuI hgrrdicnls: &I ~pplicabk. 

&CAUTION- 1 SURES 

CAUSE SMW BURNS m AU. BODY nssuc MAY DL FATAL 
IC SWAUI)HZD. IUM(CVL tr INIIAIED. i m u n o N  LUY 

W C L N  COMOSlYL UQUIDANDHIST 

CAUSE LUNG DAWAGC. 

I)o no( gel in eyer. on tkir, or on clothing. 
UO nd breathe m k .  
Keep container doted. 
Uu only with adcqwtc ventilation. 
Wash thoroughly after handling. 
fhir r u b r t a ~ ~ ~ e  k classified as a POISON under the Fedcnl Caustic 
Poison Acl. 

W R G  ENCY IF1 R sr 
In all c a m  call a physician. In case of contact, immediately 
flurh atin or ever with &ntr of n t c r  for at l es t  1S minuter. 

Appcannce: Cdorleu, d l y  llquid. 

Odor: Ohdur. 

Solubility: Infinite @ 2QC. 

Ooiling Pdnt: ca. 3WC (SWQ 
Melting Pdnt: ca. 4 4 %  (6.0. 

S p c c i k  OnvitF 1.84 
Vapor Density (Air- I): < 0.3 Q 2S.C (Vl3 
V r p r  Preuurc (mm 118): 1 @ 1WC (Ucrlq. 
~ v a p o n t i o n  h i e :  NO information found. 

SEClloN 3 

Fire: 
Not comburliblc, but rubrtance is  a r t m g  oriducr and i ts heal 
of rract&n with reducing rpnU or cornbwliblcr may CIUK 

ignition. Reads with n a t  melab rekarlng flammrbte, 
pulcntially erplark hydrogen gu. 

En plorlon: 
No( mmbwliblc. bul rubrlrncc is a rtnmg oxidizer and its heal 

ignition. 

Fim Extlnguirhlng hlrdlr: 
Dry chcmkal. loom or nlbon dioxide. Water rpny may be used lo 
keep fire cxpacd containen rod. 

S w i r l  IoConnatlon: 

FIR and E inlaflonlnr mntlty 

I 

4 of r c r c t h  with reducing agents 01 mmhstibkr may cause 

% 

Sbblllly: 
Strbk under onlinaty conditions of uzc and rlongc. 

Iiaurdour I)+rom;lorltioa ~mt~uctc :  
To& fumes of orMcs of sulfur. Will ma with n t c r  or rterm 
to pn*lucc lode and cormhrc fumu. RCUII 4 t h  arbonatu to 
generate ulbor dioridr gu, and with yrnidu and rulfidcr lo 
lorn poimow hydmgen cyanide and hydrgcn rulfidc 
I=Ipcctivcly. 

llrurdour Polyacrlutlon: 
Will not occur. 

Incompmtlbllltirr: 
Water, buss, orynk matctjal, h a l g n c ,  metal atctylides, 
odd- and bydridu, rlnmg oddWng and reducing agents and 
many other rractk rubrlancer. 

I Ltr 

Dike and m r  krUng or rpilkd liquid with dirt. 
vennkulitc, kittylitter or other inert abcorknt. 
tpill with sodium bkarkmalc or rodr u h  and mix. Clean-up 
pcnonnci q u i r c  pmltccthrr clothing and wpintog 
proteaion Imm n p  and mitts. Ncutnlircd n r t e  may be 
containerbed and disposed in a RCRA rppmvrd n r t e  disposal 
facility. Flush area of rpill with dilute lalr u h  r o l u t h  and 
discard to LeVtr. 



=ION S I Icrllh Ilamrd In1 orninIlog 

A._EXFOSUR@ I Il@ALTlI EFFEClS 

Inhdolirn: 
1nhahlion produces damaging effects an the mucous mcmhnnes and 
vFpcr respiratory tract. May muw )ma edema. !Spptocnr r a y  
buludc irr i tat ion d the nose o d  ahmat, and labored breathing. 

Ingest Inn: 
Corrosive. Swallowing can cause severe bums d the mouth, 
thrrt,  a d  stmwh, krding to dcatb. Cln cause m e  t ha t ,  
romiling. Uiarrhea. 

Skln Conlarl: 
Corrnsivc. Symptnms d redness. pin. and scvcm bum can occur. 

Eye Conlack 
Corrosive. Splashes can cause blurred vision. redness, pain and 
severe tissue burns. 

Chrnnlc Exposure: 
Img.term cipwure to mist or vapon may cause damage to teeth. 

Amrerrllon or Pre-rrlsllng Condlliona. 
P c m s  with pmcristing skin dilonkn or eye pmbkms or 
impaired respiratory funrtka may be mom susreptblc to the 
cffccts d the substance. 

I 

L 

IiiIinlnllnti: 
I temwe lo fresh air. I f  nnl breathing, give artificial 
respiration. If hrcathing i s  difriull. give oaygen. ('all a 
physician. 

Ingest Inn: 
I f  cwalhwd. DO Wr Induce nmhlng. (iiw large ciuantitks 
d rntcr 01 milk If anYabk. CII a pkyskion imnicdiitcly. 
h e r  give anylhing by mouth to on unconnckwr person. 

Skin Exprure: . 
In case d matact, immediately flush skin with plenty of waicr 
fnr at kasl I S  minutes rhila rcnaringnmtaminatcd clothing 
and shoes. (MI a phyrkian. 

' 

Eye Exposure: 
Wash eyes with pknty d water lor at kast  I S  minutes, lifting 
h e r  and upper cplhb occulocrally. G e t  mcdiial attention 
immediately. 

Ora1 rat IJWk 2140 mg/kg. Inhrlatinn (iuinca I'ic 
LW. 18 mg/m3. 

SECIION 6 Occunnl land Cnnlrnl h lcnr i i~~g  

Airborne Exposure Umllr: 
-0SIIA Permissible Psplosurc Umit (PIX): 
I mdm3 OWA). 
h(X3IlI Ihreshold Ilmit Volue QI1.V): 
I m ~ m 3  ~IWA). 

Vriililnlioit Systeiii: 
A systcni ul h x a l  amJ/nr general exhaust is rcconinicndcd in keep 
cinployec capsurer b c h  the Aiibornc I!airsurc l.iniits. luca l  
exhaust vcntilath &generally preferred hecause i t  can cnnip 
the cminsicms d Ikc contaminant at i ts source. preventing E 
dislwskin d it into the general work area. Please refer to I@ 
A(Xil l l  ducuniciit, 'Induslriai Vcntilalinn. A Manual cJ ' 
Itcommended I*ractices*, mnst rccent ctlition, for details. 1 
I'ersntiaI Ncsphlors: (NIOSII Aglwovcd) 4 
I f  the I1.V Is errceded a full facepicre chemical caiiridge 4. 
respirrlor may be wntn, in general. up lo 100 times the 11. 

.whichever & ku. Alicrnativcly, a supplied air full facepiece 

Skln Frnlccllnn: 
Wear inipcnious protective clothing. inclutling bmts, glcivcs, Iah 
coal. apiun or coveralls 11) prevent skin contact. 

Eye l'rntcctlnii: 
Use chemical u l c l y  goggles and/or a full f.lcc shield where 
splashing i s  pitilc.Contact Icrncr rhnultl not be worn when 
working with Ibis niateriil. 
quick-drench lari l i t ics in work area. 

maximum use concentration specincd by the respirator 

respiralor or airlincd h a d  niay be worn. 

hlaintain eye wash Iwonirin and 

Slutc in a c d ,  dry, ventilated storage area uith acid 
resistant fluors and good drainage. I'rotect from physii.al Jariiag~. 
Keep out of direct sunlikht and away from heal, walcr. and 
inconcptible materials. Ik no( wash out container and use it b r  
other purpKs. When diluting, always add the acid tu water; never 
add water to the acid. 

..........................*. b , . . . . . . . i . l . , . . . . . . . . . . . . . ~ ~ ~ *  

SUI*% 
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ocoloqy and onvironmt, inc. 

U A Z A R D  X V A L O A T I O R  O F  C ~ X I I I C A L S  

Ch0DiC.l Ia.0 Arsonic Dmto 3/26/92 

DOT U ~ M / V . U .  no. is58 Job lo. UH8000 

CAS U u r b . ~  7784-42-1 

~oforencer Conrultod (sirclo): 

uxosn/0snA ~ockot Guido 

Toxic and naxardous Safotg mnurl ACGIW . Othor : 

Rad Woalth nandbook 11M 65 10 ern 20 Wandbook of Chomistry and Physics 

vorschuoron Morck Indox Haxa rdl in. C h r i s  (001. 11)  

Chorical PC0p.Cti.S: (SpOnyl8: AC8eni. I 

Chorical l 0 C D U l a  AS nolocular Might 74.9 

Physical Stat. Solid solubility (120) Insoluble Boiling Point Sublimos 

Flash Point U/A vapor ~rerruro/mnrity O n  Irmoxing Point U/A 

Spocific Gravity S.73 Odor Charactmristic U/A ?lanablo Limits Uon 

Ineo~patabilitios STROM OXIDIZERS, BROHIIIE AZIDE, UYDROGEB GAS 

Biological Proportioa: 

Odor/Odor Throahold Odorloaa 3 
TLV-TWA 0.002 .Q/m- 3 PEL 0.010 mq/D - 
IDUI 100 uJ/D - Human Aquatic Rat/nou.. 3 

Rout. of Irposuro Iah, Abm, Inq, Con 

Carcinogon Yos Toratoqon nutagon 

Handling Roconondationa: (Poraonal protoctioo rasuros) 

Tyvok and aafoty qlaaoo8 with full-taco roapirator available for upgrado. , 

Monitorinq Roeonondations: 

Continuous nini-Ram 
s 

. .  
Dispoaal/Waato Troatnnt : 

Hoalth Haxards and rirst Aid: 

Eyo: wash inodiatoly: skin: uash immodiatoly: Swallow: inodiato modical attontion - irritation from 

oxpasuro roquiros iuodiato n d i c a l  attention. 

symptou : Aeuto: Hoad~cbo, dixxinoam, nausoa, voritinq, convulsions 

Chronic: Coma 
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- 
ocology and onvironnnt. inc. 

U A ~ A ~ D  X V A L U A T X O U  o r  C U K I I X C A L S  

Chomicai N a n  Doncon0 m t o  3/23/92 

DOT nan/V.n.  No. 1114 Job lo. vR8000 

CAS Ihub.r 71-43-2 

nofor~nc~s Consultod (circlol: 

t#IOStlpSM Pocket Guide Vorschuoron n ~ r c k  Index Harardlino Chrim (001. If) 

Toxic and tlarmrdous Satoty Nanual ACGIH 

Rad Hoalth Handbook W c ] v  6S 10 crn 20 Handbook of Chomistry and Phymicm 

Chemical Proportios: (Synonyms: BOnrol, Bonrolo, Cyclohoxatriono 

Chomical lornula 1 6 X ,  nolocular Woight 78 

Physical Stat. Liquid Solubility (It201 Slightly Boiling Point 176.r 

?lash Point 1 2 V  Vapor Prommuro/0.nsity 75 n ?rooring Point 42.F 

spoeitic Gravity 0.879 Odor Charactoristic 4.68 ppm rlaumblo Limits 1.3-7.1% 

Incompatabilitiom Strong oxidirors, chlorino, bromino 

Othor: 

) 

- 

DiOlO~iC~l Pr0pOrti.S: 

TLV-mn 10 PpI OIL 1 ppm Odor/Odor Thromhold Aromatic 

IDLX lOO/CM n u u n  

Routo of Exposuro 

Carcinogon Human - susp.ctod Tor at ogon nutagon Exporimontal 

Aquatic nat/Houso 50/24H 

Inhalation, inqestion, oyo (ocular), d o r u l  absorption 

Radiological Proportios: 

Handling bconendations: (Poroonal protoctivo moasuros) 

10 ppm US. SCM. Us. protoctivo clothing: oxcol-viton: good-nooprono, saranax: poor-butyl, natural 

rubber tor glovos. Avoid skin/oyo contact . . 
nonitoring Roconondationm: 

Hoalth Harards and ?irst Aid: 

Do not indue. vomiting or qivo wator or milk: got modical attontion inodiatoly, romovo to trosh a i r ,  

gioo artiticial rospiration i t  aoodod, mdical attontion, flush with wator, rinso/wamh skin with soap 

and wator thoroughly 

symptoms: Acuto: Skin irritant, CllS doprossant. mostly IHL, initial oxcitation tollouod by hoadacho, 
dirrinoss, vomiting, dolirium, sovoco oxposuro may so. tromors, blurrod vision, 
shallow rospiration, convulsion# 

Chronic: Anorexia, drowsinoms, anomia, blooding undor mkin, roducod blood clotting: livor, 
kidaoy, bono urrow damgo, loukomia 
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ocology and onvironwnt, inc. 

W I L A B D  K ~ A L W A T I O U  o r  C ~ K H I C A L S  
b 

ChOdC81 11.10 C8dDiUB Dato 3/23/92 

DO? b r / W . f l .  Uo. 2570 Job No. vH8000 

CAS Numbor 7440-43-9 

Rotoroneor Consultod (citelo):  

~IOSW/osrul  Pockot Ouido vorschuoron 'norck fndox Harardlino Chria Wol. 111 

Toxic and Waxardou8 Safoty Mnual e . Othor : 

itad Hoalth Handbook NCRP 65 10 CIR 20 Handbook of Chomistry and Physics . 

Chemical Proportior: (Synonyms: 1 

Chorical ?ormula Cd Holocular Waight 112.4 

Physical Stat. solid Solubility IHZOI Insolublo Boiling Point 1109. ? 

Flash Point U/A vapor Prossuro/Donsity o n  Irooring Point 610. F 

Spmcific Oravity 8.65 Odor Charactoristic - Ilalublo Limit. 

~ncompatabilitios Strong oxidixors 

Biological Proportios: 

TLV-TWA - PEL 0.2 mg/a - 
IDUl 50 mg/m - 
Rout. of Erposuro Inhalation, Ingostion 

Carcinogon X Toratogon nut agon 

Radiological Propmctios: 

Odor/Odor hroshold Odorloss 3 

Rat/nous. - fluun - Aquatic - 3 

. 
Handlinq Roconondatioos: (Potsonal protoctivo moasuros) 

I 

nonitoring Roco~nondations: 

Hini-Ram 

Disposal/Was'to Troatwnt: 

Hoalth Hasards and ?irst Aid: 

Largo quantities of wator, indue. vomiting, medical attontion: romovo to froah air, modical attantion 

iundiatoly 

Symptoms : Acuto: irritation of noso and throat, coughing, chort pain, nausoa, vomiting, dirsinoss, 
chills, stouch distross, diarrhoa 

Chronic: loss of rwll, livor damaga, kidnoy damago, cancor 
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ocology and onviron~nt, inc .  

D A I A E D  Z V A L U A T X O ~  o r  C E Z ~ I C A L B  

Dato 3/23/92 Chomieal I ~ H  Chromium (hoxavalont) 
DOT .ar/tl.n. no. Job No. UHIOOO 

cA5 N I A D ~ O C  7440-47-3 

Roforoncom Conmultod (circle): 

nIOSH/osllh Pockot Quid. Vormchuoron M r c k  Indox ~amardlino Chris (Vol. If) 

Toxic and Hazardous Safoty IUnua1 ACQLl Othor: S A X ,  Mdrich 

Rad Hoalth Handbook NCnP 65 10 CrR 1 0  Randbook of Chomimtry and Physics 

Chemical Proportiom: (Synonyms: Chromic oxido, molublo chromic malts 

Chomical rormula 

Physical Stat. solid solubility (120) inmolublo Boiling Point 4788.F 

Flash Point I / A  Vapor Prommuro/D.nmity 0 u Froosing Point 3452.F 

Spocific Gravity 7.14 Odor Char acto rim tic Flammablo Limits 

Incompatabilitiom Strong oxidixorm 

1 

Cr Molocular Uoight 52 

Biological Proportiom: 

TLV-TWA 0.5 mg/m - PEL 1 w m 3 -  Odo r/odo r Tbromhold 3 

R.t/JWUSO IDLH I / A  R u m  Aquatic 

Rout. of ~xpomuro Inhalation, Inqomtion 

Careinogon Toratogon Mutagon 

Radiological Proportiom: 

. 
Handling Rocouondationm: (Pormonal protoctivo moam~rom) 

APR: any dotoctablo limit- S C M .  Woar glovom and bootiom. Provont mkin/oyo contact. 
4 . 

Monitoring Rocouondationm: 

Dimpomal/WaSt~ T r o a t m t :  

Hoalth Waxatdm and First Aid: 

fm: givo largo amounts of watoc, indue. vomitinq, inodiato modisal attontion. IHW: IOVO to tromh air, 

CPR i t  nocommary, i l ~ d i a t o  wdical attontion. DER: Rinmo with largo amounts of wator. 

Symptoms : Acuto: 

Chronic: 

Contact dorutitis: irritation of mucous mombranos and uppor rompiratory tract, 

Carcinogon, livor and kidnay damago, bronchitis, ulcoration of skin, lung cancor. 
coughing, whooxing, ho8dacho. fovor, naumoa, vomiting. 
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ocoloqy and onvironnnt. inc. 

~ A X A ~ D  E P A L U A Z I O ~  o r  C I E N X C A L S  

~ 

Chomicml Nmmo Dioaol Iuol Dato 3/23/92 

DOT #ar/U. l .  lo. 1993 

CAS numbor 

Job lo. 
f 

Roforoncoa Conaultod (circle): 

NIOSH/OSWA Pockot ouido Vorachuoron Horck Indox Harardlino Chria (001. 111 

Toxic and Rarardoua Satoty H4nU.l ACOIR Othor : 

Rad Hoalth Handbook ICRP 6 S  io crn 20 Wandbook of Chomimtry and Phyaics 

Chomical Proportiom: (Synonyu: JPS, Jot Iuol, Dioaol Oil, Fuol Oil # 2  1 

Chomical lormula Qlx (rixturo of hydrocarbons) Holocular Woiqht varior 

Phyaical Stat. liquid Solubility (W20) uasolublo Boiling Point 340.I- 6 7 5 V  

Ilaah Point 100 I- 136 I Vapor Proaauro/Donmity l/A Iroorinp Point l / A  

Spocific Gravity 0.E79 odor Chmractoriatic 0.082 ppm Ilauablo Limita 

Incorpatabilitios Stroaq oxidiaorm 

Biological Proportioa: 

TLV-TWA --- PEL - Odor/Odor Throahold potroloum odor 

I D W  - U w n  Aquatic Ra tflouao 

Rout. of txpoauro Inhmlation, Inpoation, mrul 

Carcinopon poaaiblo To ra toqon nutaqon 

Radiological Proportioa: 

Handling Roconondmtionm: (?oraonml protoctivo waauroa) 

Irporvioua clothing, nooprono qlovoa and boot., APR at hiqh concontrmtiona 
I 

8 

Honitorinq Roconondationa: 

OVA or HWu with 10.2 oV probo. 

Diapoaalflaato Troatmont: 

Homlth Nammcda and tirat Aid: 

Wmah akin upon contact: do not indue. vomiting if inqoatod. Sook modical attontion. 

Syrptoma : Acuto: vomiting, diarrhoa, pulmonary odoma 

Chronic: pa o ~ o n i a ,  rompiratory paralyaia, CllS doproaaant 
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oeoloqy and onvironront, inc. 

~ A Z A R D  C V A L V A Z I O ~  O F  C ~ C J I X C A L S  

Chomical N a n  Hydroqon cyanid. DatO 3/23/92 

DOT N . w / V . N .  No. 1051 Job No. UH8OOO 

CAS 74-90-8 

Roforoncos Consultod fcirclo): 

NXOSH/OSrUr Poekot Ouido Vorschuoron M r c k  Indox Haxa rdlino Chria ( V o l .  11)  

Toxic and.nm8ardous SafOty IWIIUl Othor : 

Rad Hoalth Handbook NCRP 65 10 CIll 20 nmndbook of Choristry and Physics 

Chemical Proportior: (Synonyms: Cormonitrilo, Hydrocyanic acid, Prussic acid 1 

Chomical Formula HQ ~olocular Woight 27.0 

Phyaical Stat. liquid/ pas Solubility (1201 mi8cibla ~oilinq Point 2' r 

rlash Point &Or Vapor Prossuro/Donaity 630 n rroorinq Point L o r  

s p ~ c i f i ~  Gravity 0.69 Odor Charactoristic I lamublo  Liritr Class 1A 

Incompatabilitios Acids, oxidixora, aminor, sodium'hydroxido, calcium hydroxido, sodium carbonato, vator 

Biological Proportios: 

TLV-TWA 4.7 ppm PSL 4 . 1  ppm Odor/odor Throshold bittor. almond-liko 

IDLH 50 ppm nuun Aquatic R.t/nOUS. 

Rout. of gxposuro Inhalation, Inportion, Dorul  

Carcinoqon - TO I8 togon - Mutagon - 
Radioloqical Proportios: 

Handling Roconondations: (Personal protoctivo ramuros) 

1 . 
nonitorinq Rocomndations: 

OVA only. Tho Ionixinq potential tor HCN is 13.60 oV,  SO an HNu would bo inotfoctiva. 

Dispoaalpaato Troatnnt: 

Hoaltb Narards and First Aid: 

ING: Oivo wator, indue. vomitinq, ndical attontion i~ndiatoly: 1": movo to frosh air, ndical 

attontion: DEI: wash with soap and wator promptly. 

Symptoms : Acuto: stouch distross, vomiting, diarrhoa, black stool, hoadacho, dixrinosa, motallic 
tmst. 

Chronic: muselo woaknoss, Yoint/musclo pain, insomnia, coma, doath 
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ocology and onviron~nt, inc. 

. A S A I D  s v ~ ~ u ~ x x ~ m  o r  C E K N I C A L S  

Chomieal Nam Load Dato 3/23/92 

DO? NARO/U.U. No. 2291 Job No. vH8000 

W I8umb.r 7439-92-1 

Rotoroncos Consultod (circle): 

nxosn/oskm Pockot m i d o  vorschuoron norck Indor nazacdlino Chris (Pol. 11)  

Toxic and Hazardous Safoty Manual e Othor : 

Rmd Hoalth nandbook Ncl lo  65 10 CrR 20 nmndbook of Chomistry and Physics 

Cborical Proportios: (Synonyms: Plumbur 

Chomical Formula Pb Holoculsr Woight 207.2 

Physical Stat. solid solubility (R20) insolublo Boiling Point 3164 t 

Flash Point N/A Vapor Prossuro/Don8ity 0 n FrOO.ing Point N/A 

Spocific Gravity 11.34 Odor Charactoriltic N/A Flauablo Limits N/A 

Incompatabilitios Strong oxidi8ors, hydroqon porozido, acids 

Biological Proportioo: 

TLV-=A -100 .9/1 - 
I D U  700 rP/m - 

PEL .os0 Bq/D - Odor/odor Throshold N/A 
3 3 

ltUrUn Aquatic R. t/nous. 3 

Rout. of ~xpoouro Inhalation, Inpostion, DOtDml 

Carcinogen 

Radiological Proportios: 

- To ratogon - Hutaqon - 

, 
Handling Roco~~ondations: (Porsonal protoetivo mmasuros) 

3 5 m g / t  high officioney particulato rospirator: othor concontrations- SCM: avoid skin contact or 

8 inqistion. 8 

Honitorinq Rocommondations: 

Disposal/wasto Troatwnt: 

Hoalth naxards and rirst Aid: 

ImzGivo wator, indue. vomitinq, mdical attontion i~mdiatoly; 1)OH:  DOYO to frosh air, modical 

attontion; DER: uash with soap and wator promptly. 

syDptoms : Acuto: stomach distroaa, vomiting, diarrhoa, black stool, hoadachm, dix.inoms, rtallic 
tast. 

Chronic: w s e h  womknoss, joint/msclo pain, insomnia, coma, doath 
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mcoloqy and onvironnnt, inc. 

8AtA.D K V A L V A T I O U  O T  C U t l l C A L S  

chomicai I a n  Uothylmno Chlocidm Datm 3/23/92 

DOT l a n f l . 1 .  l o .  1593 Job no. UHIOOO 

CAS nuabmr 75-09-2 

Rmfmrmncos Consultod (circlm): 

UIOSH/OSHA ~ockot Quid. Vmrschumrmn Umrck Indmx Rarrrdlinm Chris (Vol. XI) 

Toxic and Harardous Safmty Mnual ACGIR 

Rad Hoalth Handbook l a W  65 10 C?R 20 Randbook of Choristry and Physics 

Othmr : 

Chmmical Proportims: (Synonyms: Dichlorommthano, Umthylmno Dichloridm ) 

Chomical roraula ,-2 “c‘ 2 
Physical Stat. Liquid solubility (It201 Slightly Boiling Point x o t  

tlmsh Point vapor Prmssurm/Dmnsity 350 n Hq rrooring Point s o t  

Spmcific Gravity 1.33 Odor Charactoristic Liko chloroform tlaloablo Limits 

Incoapatabilitims 

Biological Proportims: 

TLV-TUA SO PPm PEL 500 ppm Odor/Odor Throrhold swomt. plomsant/l60 ppm 

IOLH 5.000 ppa numa Aquetic Rat/Uouso 

Route of Bxposurm Oral, inh, faq, dorm 

Carciaogon Huun/aniul Tmratogmn nutagon Ixpmriwntal 

Udiological Proportios: 

Uolmcular Wmight 

Tyvmk, glovms I PVA, Viton): any dmtoctablm concontrations-SCM: no APR: cartridgo availablo 

Uonitoring Roeorwndations: 

OVA continuously 

Disposallllastm Troatnnt: 

Health Hasards and rirst Aid: 

Inh: m v o  to trosb a i r ,  AIl i f  nocossary: tym/skin: flush with wator for 15 rinutmr, wash skin with 

soap/watmr: Inq: sook modical attmntion 

Symptom : AcutO: Umntal confusion, light-hoadmdnoss, nausoa/voritinq, hmadacho, staggmrinq, 
~ ( ~ ~ ~ n s c i o ~ m n o s s ,  irritation of oyos/roap/skin, skin burns 

Chronic: mart palpitations, ula i sm,  doath 



oeology and onvironnnt, inc. 

E A L A I D  ~ ~ A L W A T I O ~  0 1  C ~ E N X C A L S  

Date 3/23/92 C h O d C A l  MaW HOCCUCY 

DOT H a w / u . H .  l o .  2809 Job No. V H I O O O  

CAS ~ U R ~ O C  7439-97-6 

8aforoacos Consultod (circle): 

NIOSII/OSIIA Pockot Guido Vorschuoron Horck Indox ~asardlino Chria ( V o l .  11) 

Toxic and Ilarardous 8afoty Ic.nu.1 M O I H  Othor : 

Rad Hoalth Handbook llCIL0 6s i o  crn 20 Handbook of Chomiatry and Physics 

Ch0mic.l pr0p.cti.s: (synonyms: Colloidal morcury, Hotallic nrcucy, Quicksilvor 1 

Rolocular Wight 200 Chomrcal ?ormula H q  

Physical Stat. liquid solubility (HZOJ Insoluble soiling Point 611' I 

rlaah Point N/A Vapor ~rossuro/Donaity 0.0012 n rrooxing Point 3' r 

Spoeific Gravity 13.6 Odor Charactoristic N/A I l a n a b l o  Limits Non 

Incompatabilitioa Acotylano, anonina, chlorino dio%ido, asidos, calcium, aodium carbido, lithium, 
rubidium, and coppor 

Diological Proportios: 

TLV-TUA 0.05 mg/m - 
IDLH 28 mg/m - 
Rout. of Exposuro Inqostioa, Inhalation, Dormal 

Carcinogon To ra togon nut agon 

Radiological Proportios: 

Odor/Odor Throshold odorloss 3 PEL 0.01 mg/m - 3 

Ita t/nouao numan Aquatic 3 

, 

Handling Rocouon&tions: (Poraonal protoetivo moasuroa) 

. 
Monitoring Roco.~ndations: 

Hoalth Hararda and lirst Aid: 

IHH c IIIQ: aook rdical attontion promptly: DER: wash with soap and wator. 

Symptoms: Acuto: cough: chost pain: tomor: indocision; hoadacho: woak: irrition of oyoa and skin 

Chronic: GI tract doproaaion 

2S3 



ocoloqy and onvironnnt, inc. 

~ A Z A ~ D  ~ ~ A L U A T X O ~  o r  C U ~ I I C A L S  

Chomical B a r  Phon01 Dato 3/13/92 

mT l a n / U . m .  mo. 1671 Job l o .  uH8000 

w mumbor 101-9s-2 

RoLoroncoa Consultod (circlol: 

aIosR/orItA Pockot Gutdo Vorachuoron ?lorck Indor Hasardlino Chria I V o l .  11) 

t o x i c  and H4.ratdour Safoty IUnual ACGIX 0th.;: 

Chemical Proportior: (Spaonylr: Carbolic Acid. Phonic Acid, Phony1 lIydroxido ) 

~homical Formula c6x~o"   locular Woiqbt 94.11 

Phyaic.1 Stat. Solid/Liquid Solubility (120)  9* Boilinq Point 359.r 

?laah Point 175.r Vapor Pro~auro/Donaity 40 n Froosinq Point 

Spocific Gravity 1.06 Odor Charaetoriatic .OS ppm ?larublo Limits 

Incompatabilitioa Stronq oxidizora, calcium hy~ochlorito. aluminum ehlorido acid 

Biological Proportios: 

TLV-TWA 5 ppm PEL 5 ppm Odor/Odor Throahold Swoot. punqont. aromatic 

I D U  250 ppm Human Aquatic lUt/Uouao 

Rout. of Expoauto Inh. oyo, dorm, inq, 

Carcinoqon Suapoct TOr8tOg.n txporirontal Rutagon Exporimontal 

Handling Rocommondations: (Personal protoctivo moaauroal 

Apr: Duaty/windy condition or known high conontration of >1 but < S  ppa: SCBA > 5  ppa Tyvok and glovoa 

fIlooprono - 10 hours, Butyl - 8 houral 

r 

Ronitoring Rocorrondations: 

Hoalth Hazards and rirst Aid: 

Inh: aove to froah air, APR if nocossary: Eye/skin: flush wrth water tor 15 nrnutos/wash skin with 
aoap and water: Ing: do not induce vomtttng: instead, give milk. ogg white. or water. and s e o k  aodical 
rttrntian. 

Syaptoma : &ut.: Vomitinq, difficulty swallowinq, diarrhoa. loa. of appotito. hoadacho. faintinq, 
drrrinosa, dark urino, akin rash/whitoning of color 

convulaiona, COI. 
Chronic: Liver or krdnoy daiago. .yo darago/blindnoas, circulatory collapro, paralysis. 
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O A I A R D  C V A L O A T I O ~  o r  C ~ C N I C A L S  

Chomical Haw Toluono Data 3/23/92 

D m  mam/U.H. H o .  1294 Job No. uw8000 

w numbor 108-88-3 

Rofotoncos Consultod (circle): 

HIoSlI/oslu Pockot Guido . vorschuotoa notck Indox narardlino Chris (Pol. 111 

Toxic and Iasardous Safoty Il.nu.1 ACQIl Othor : 

Rad Hoalth Handbook W C R P  61 io cm 20 nandbook of Chemistry and Physics 

Chorical Ptopottioa: (Synonyms: Hothyl bonrono, Toluol, Phony1 DOthanO I 

Chomieal formula c n  ? I4olocular Woight 92 

Physical stat. Colorloas Liquid Solubility (€I201 O.Olq/100 n 2 0  Boilinq Point 231.r 

rlash Point 40.1 vapor Prosauro/Donsity 22.1. rrooring Point -139.r 

Spocific Gravity 0.8669 Odor ChaCaCtOCiStiC 0.2ppB ?lamnablo Limits 1.3t - 7.12 
Incompatabilitios Stronq Oxidirors, HMO3, H:SO., 02, Pocoxidos, Hoat 

Biological Proportios: 

TLV-TIIA 100 ppm PEL 300 PPI Odor/Odor Throshold Bontono-Liko 

ID= 2,000 PPI numn IHL T ~ D  - zoo P P ~  Aquatic 96:lOO-10 ppB Rat/?lOU80 4000 PPI 

Rout. of gxposuro Inhalation, Inpostion, Dorm1 Contact, Cy0 (Ocular1 

carcinogen Cxporirntal Toratoqon Lxporimntal )*ltaqOn EXpOCfBOntAl 

Radiological Pr0pOCti.S: 

Handlinq Rocowndatioas: (Personal protoetivo maauroa) 

Imporviour clothing, Piton glovom, facoshiold rospirator v/organic vapor cartridgo up to 1000 p p ,  

> loo0  ppB US. APR with chomical cartridgo: 2000 p p r S C B A  
s 

nonitoting Roeoamondations: 

Dispoaa1/Waato Ttoatmt: 

Concentrated: incinoration: diluto dischatgo to municipal sovor a f t o r  primary troatnnt, incinoration 

for diluto organic mixturo 

Iloalth 8a8ards and First hid: 

?lush aroa with wator and waah vith soap: BOW to frosh air if inhalod: if svallowod, do not indue. 

vomiting. Contact physician imdiatoly. 

Symptoms : Acuto: Dissinoss, fatiquo, nausoa, hoadacho, vomitinq, ircitatos oyoa, drios skin 

Chronic: Bono mrrou, doprossion, dotatting of skin, dormtitis. kidnoy and/or livor 



ocology and anviromnt, inc. 

B A X A R D  S V A L U A T I O B  o r  C ~ S ~ I C A L S  

Chomical ma- 1.1,2-Trichloroothano Data 3/23/92 

DOT Naw/U.N. N o .  2831 Job N o .  UR8000 

CAS Numbat 79-00-5 

maforancas Consultod (c irc le ) :  

NIOSH/OSHA Pockot Quid. vorschuaran mrck Indor nasardlino Chris (Vol. 11) 

Toxic and nasardous Safotg Manual ACQIR Othor : 

mod Iloalth Randbook NCRP 65 io crm 20 Randbook of Chamistry and Physics 

Chemical Propartios: (Synonyms: bote-Trichloroothana. Vinyl trichlorido 1 

cho~ical rorrula cI(clp2Cl nolocular Woiqht 133.4 

Physical Stat. liquid Solubility (lI20) 0.48 Boiling Point zo ? 

?lash Point N/A Vapor Prossura/Donsity 19 n ~raoxinq Point 3' ? 

spocitic Gravity 2 4 4  Odor Charactoristic F l a m b l ~  Limit. 

Incompatabilitias Stronq emustics or oxidixars,  ihomically-active motals 

Bioloqical Propartias: 

TLV-TWA 10 ppm PEL 10 ppm Odor/odor Throshold chloroform liko 

l U D U l  Aquatic m&t/nousa IDLE . 500 PpI 

#tout. of Exposuro Inpostion, Inhalation, Dormal 

Carcinogon X Ta ra t oqon nutaqon 

Radioloqical Proportios: 

Handlinq Roco..i.ndations: (Porsonal protactivo moasuras) 

Honitorinq Aocomndations: 

OVA or Bllu with tho 11.7 OV probo. 

Disposalflasta Troatwnt: 

~~ 

Roalth Rasards and first Aid: 

INW c IIW: sook modical attontion promptly: DER: wash with soap and water. 

sylptom : Acuto: lipht hoadod. drowsinoss, hoadacha, irritation of ayos and skin 

Chronic: -8 doprassion, livor or kidnoy da.uqa 
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Section 3.0 - Project S w  

Work Plan Group: F 
Site No.: 9 

Site Name: 
Site Description: 

Navy Yard Disposal Area 
A complete site description and tiistory are presented in 
sections 2.0 and 3.0 of the attached work plan. 

Phase I-Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X BabitatlBiota Survey 

- X OVA Surface Emission Survey 
- X Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: - Ground Penetrating Radar 
- ~n-31 - €3-34 - Seismic Refraction 
Hagne tome t ry - 

- Very Low Frequency 
- Seismic Reflection 

Analytical Screening (check all that apply): 
Field Analyses - 

- Soil Beadspace Analyses: Planned number of samples - 
- Soil Gas Analyses 

I 

X Laboratory Analyses: b - 
PLANNED " B B R  OF S A W U S  

2 
Sediment - Soil Gas Duplicates - 
S o i l  - 15 Tr ip  Blanks 

Surface Water - Duplicates - 
3 .  - 

Soil Gas - Field Blanks - 
Groundwater - 6 Preservative Blanks - 

- Rinsate Blanks 
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CATEORIBS OF ANALYSES 
- Purgeable Aromatics 
- Purgeable Halocarbons 
- Base/Neutral Extractables 

Acid Extractables 

X Pesticides - 
- X Polychlorinated Biphenyls 
X Total Recoverable Petroleum - 

Hydrocarbons - - X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons - X Metals 
X Phenols - 

Dioxins 
7 

- Organophosphorus Pesticides 
Herbicides - 

Phase II-Characterization 

PLANMED "BBR OF SAHPLES 

Surface Water - 
Sediment - 

9 - Soil 
Soil Gas - 

4 
2 

Groundwater - 
Duplicates - 
Soil Gas Duplicates - 
Trip Blanks - 
Field Blanks - 

2 
1 

Preservative Blanks - 1 
2 Rinsate Blanks - 

Cyanide - 

a . 
.. . 

! . . :. . .  
. . .  . , '. 
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CATKGORIES OF ANALYSES 
- Purgeable Aromatics 

Purgeable Iialocarbons - 
X Base/Neutral Extractables - 
X Acid Extractables - 

X Pesticides - 
- X Polychlorinated Biphenyls 
- X Total Recoverable Petroleum 

Hydrocarbons 

- X Volatile Organic Compounds 
- Polynuclear Aromatic Hydrocarbons 2 Metals 

Phenols - X Cyanide - 
X Dioxins - 
- X Organophosphorus Pesticides 
X Eerbicides - 
Additional analytical categories are identified belov: 

- X Gross Alpha 
X Gross Beta 
X Gamma Scan 
- 
- 
- X Total Organic Carbon 
X Grain Size 
- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 
- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

- 

(vater only) 

- x PH 
- X Percent Moisture 
- X Hardness (water only) 
X BTU Content 
- X Ash Content 
- X Total Organic Halogens 

- 

- x Sulfui 

- X Igni tabili ty 
- ‘X Caiion Exchange Capacity 

X Sulfide . - 
. .. 
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Section 4.0 - Project Organization and Responsibility 
The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. Site-specific designated personnel and their responsibilities 
are listed below: 

Site Wanappr: 
TeadTask Leader(s): 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document* 

Section 5.0 - WOC Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented in Section 9.0 of the GQACP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including fceld parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifits any modifications to the 
accuracy (AJ, precision (PI, completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Detection limits for screening and 
Procedures 

s 

Section 6.0 -- Fieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Modifications 
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~~ 

Analyte Media Method No. A P C DL 

Laboratory screening a p e s *  

Volatile Organic Compounds S/W 
Polynuclear Aromatic 
Eydrocarbons s/w 

Pesticides s/w 
Polychlorinated Biphenyls s/w 
Total Recoverable Petroleum 

Eydrocarbons s/w 
Phenols s/w 
Arsenic s/w 
Cadmium s/w 
Chromi um s/w 
Copper s/w 
Lead s/w 
Nickel * s/w 
Silver s/w 
Zinc s/w 

N/M N/H N/H N/H 

N/H N/H 
N/H N/H 
N/H N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 

N/M N/H 
N/H N/H 
N/H N/M 
N/H N/H 
N/H N/M 
N/H N/M 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
NIH 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

Laboratory Analyses 

a Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Dioxins 
Organophosphorus Pesticides 
Eerbicides 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

EPA 900 
EPA 900 
EPA 901.1 
EPA 82401624 
EPA 82701625 

EPA 8280 
EPA 8140 
EPA 8150 

EPA 80801608 8 

(modified)/609B 

N/H N/H 
TBD TBD 
TBD TBD 
N/H N/H 
N/H N/H 
N/H N/H 
TBD TBD 
N/H N/H 

N/H N/H 
TBD TBD 
TBD TBD 
N/H N/H 
NlH N/H 
N/H N/H 
TBD TBD 
N/H N/H 

N/H N/H 
I ,, .; 

N/H N/H 
Total Recoverable Petroleunr 

Eydrocarbons s/w . EPA 418.1 N/H N/H N/H N/H 

TAL Metals: 
Aluminum 
Ant imony 
Arsenic 
Barium 
Bery lli um 
Boron 
Cadmium 
Calcium 

, Chromium 

s/w 
s/w 
s/w 
s/w 
S/V 
s/w 
s/w 
s/ w 
s/w 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H N/H 
N/H N/H 
N/M N/H 
Nit4 N/H 
N/H N/M 
N/H N/H 
N/H N/H 
N/H N/H 
N/M N/H 

N/H run 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/W N/H 
N/H N/H 
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Analyte Hedia Hethod No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Hanganese 
Hercury 
Nickel 
Selen i urn 
Silver 
Sodium 
Thall i um 
Tin 
Vanadium 
zinc 

Cyanide 
Sulfide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
To tal Kj eldahl Ni trogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size . 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Igni tabili ty 
Cation Exchange Capacity 

s/u 
s/u 
s/u 
.s/u 
s/u 
s/u 
s/w 
s/u 
s/w 
S/V 
s/w 
SIW 
S/V 
s/u 
s/u 

s/u 
s/w 
s/w 
W 
W 
W 
s/w 
s/w 
s/w 
W 
W 
W 
S 
S 
S 
S 
S 

S 
S/W 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 747117470 
EPA 6010 
EPA 7740 
€PA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 
€PA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 376.1 
EPA 415.1 
EPA 130.2 
EPA 310.1 
€PA 160.2 
€PA 351.3 
€PA 350.2 
EPA 365.2 

sn 507 
EPA 410.4 
EPA l50,1 a 

ASTM D-422-63 
ASTH D-2216-80 

ASTM D-2015-77 
ASTH D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTM D-129-64 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/W 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
TBD 
TBD 
N/M 
N/H 

75-125 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/M 
N/M 
35 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
NdH 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/Y 

lorn ' '* N/# 
N/H N/H 
N/H N/H 
TBD TBD 
TBD TBD 
N/H N/H 
N/M N/H 
95% 1001ag/kg 
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Analyte Media Method No. A P C DL 

Field Parameters 

W 150.1 N/H N/H N/H N/H 
W 120.1 N/H N/H N/M N/H Specific Conductance 

Temperature W 170.1 N/M N/H N/M N/H 
Dissolved Oxygen W EPA 360.1 N/H N/H N/H N/H 

PH 

Section 8.0 - Calibration Procedures and Frequency . 

Notes: S = Soil and/or sediment 
W = Groundwater and/or surface water 
N/H = No modifications from GQAPP 
TBD = To be determined. 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 -- Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Modifications 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Hodifications to these procedures are described below: 

No Hodifications 
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Section 9.0 - Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described below: 

Modifications to 

No Hodifications 

Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 -- Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are describid below: 

No Modifications 
8 . 

I .  

. I  
$ 1  

Section 12.0 - Performance and System Audits ' j  , !  

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Waintenance 

Preventive maintenance procedures are presented 
Modifications to these procedures are described below: 

Sectdm 13.0 of the GQAPP. 

No Modifications 

Section 14.0 - Procedutes'Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below; 

No Modifications 
b 

8 

Section 16.0 - Quality Assurance Reports to bnagement 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 
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- 1  Group/Site Nos.: P/10 
Site Name: Commodore' s Pond 

Section 3.0 - Project Summary 

Revision No.: 
Date: 
Page No.: 

1 I 

4/2/92 
3 of 12 

Vork Plao Group: F 
Site No.: 10 
Site Nan: Cormnodore's Pond 

Site Description: A complete site description and history 
are presented in sections 2.0 and 3.0 of the attached work 
plan. 

P h e  I-Pield Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X Habitat/Biota Survey 

- X OVA Surface Emission Survey 
- X Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X EM-31 - X EM-34 - Seismic Refraction 

- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

Analytical Screening (check all that apply) : 

- Field Analyses * ?  

- Soil Headspace Analyses: 
- Soil Gas Analyses 
- X Laboratory Analyses: 6 I 

Planned number of samples 

PLAmBD "BBR OF SLlllpLEs 

Surface Water - 
- Sediment 

Soil 
Soil Gas 

6 - 
- 

3 
2 

Groundwater - 
Duplicates - 

Trip Blanks - 
Field Blanks - 

Soil Gas Duplicates - 

[NASP]UH8000:T0479:2 
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Preservative Blanks - 
Rinsate Blanks - 

CATEGORIES OF ANALYSES 
X Pesticides Purgeable Aromatics - 

Purgeable Halocarbons - X Polychlorinated Biphenyls 

BaselNeutral Extractables 
Acid Extractables 

X Total Recoverable Petroleum - 
Hydrocarbons 

Volatile Organic Compounds 
Polynuclear Aromatic Hydrocarbons J- Uetals 
Phenols - Cyanide 
Dioxins 
Organophosphorus Pesticides 
Herbicides 

Phase 11--Characterization 

PLANNED " B E R  OF w m s  
Surface Water - 
Sediment 
Soil 
Soil Gas 
Groundwater 
Duplicates 
Soil Gas Duplicates 
Trip Blanks 
Field Blanks 

19 
10 
- 
- 

1 - 
Preservative Blanks 2 

5 Rinsate Blanks - 

. 

I 

.. . .. . ;? . . .. . . .  



GroupISite Nos.: PI10 - 
Site Name: Commodore's Pond 
Revision No.: 1 
Date: 4/2/92 
Page No.: 5 of 12 

CATKGORIES OF ANALYSES 
- Purgeable Aromatics - X Pesticides 

X Polychlorinated Biphenyls - Purgeable Halocarbons - - X BaseINeutral Extractables 
- X Acid Extractables 

. -  X Volatile Organic Compounds 

X Total Recoverable Petroleum - 
Hydrocar bons 

Polynuclear Aromatic Hydrocarbons X Hetals - - 
Phenols - - X Cyanide 
Dioxins - - Organophosphorus Pesticides 
Eerbicides - 

Additional analytical categories are identified below: 

- X Gross Alpha - x PfI 
X Percent Moisture 
X Eardness (water only) 
X BTU Content 
X Ash Content 
X Total Organic Ealogens 
X Sulfur 

- X Gross Beta 
- X Gamma Scan 
- X Total Organic Carbon 

X Grain Size 
- X Alkalinity 
- X Total Suspended Solids 

- 
- 
- 
- - 
- 
- 

(water only) 
X Igd tabili ty 
X Cation Exchange Capacity 
- X Total Kjeldahl Nitrogen 

X Ammonia Nitrogen 
- X Orthophosphate Phosphorus 

X Dissolved Oxygen (in field) 
X 5-day Biological Oxygen Demand 
X Chemical Oxygen Demand 

- 
- - 
b 

Sulfide - 
- 
- 
- 
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Section 4.0 -- Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed belov: 

Site-specific designated personnel and their responsibilities 

Site Manager: 
T d a s k  Leader( s) : 
Field Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of.this document. 

Section 5.0 - WOC Objectives for Heasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 

Detection limits for screening and 
Procedures 

All analytes (including field parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifigs any modifications to the 
accuracy (A), precision (P), completeness (C) ,  and,detection limit (DL) 
criteria specified in the.above-referenced GQAPP sections. 

. 

Section 6.0 -- Pieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 



______ 
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Analyte Media Method No. A P C DL 

taboratory Screening &lyses* 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Eydrocarbons 

Eydrocarbons 

Laboratory Analyses 

Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Total Recoverable Petroleum 

Eydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
S/V 
s/w 
s/w 

EPA 900 
€PA 900 
€PA 901.1 
€PA 82401624 
€PA 8270/625 
€PA 8080/608 

EPA 418.1 

EPA 60lQ 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

0 

I 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
Nf H 
N/H 
N/H 

N/H 

N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/ H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TED 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 

N/H 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H,';. N/H N/H N/H 
N/M ' &/H ' I  N/H N/H 
N/H N/H N/H N/H 
N/M N/H N/M N/H 
N/M N/H N/H N/H 
N/M N/M N/H N/H 
N/M N/M N/M N/H 
N/M N/M N/H N/H 

[NASP]UH8000:T0479:2 
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Analyte Hedia Hethod No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Hagnes ium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thalli um 
Tin 
Vanadium 
Zinc 

Cyanide 
TOC 
Bardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Or thophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Igni tab i 1 i t y 
Cation Exchange Capacity 

s/w 
s/w 
s/u 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/u 
s/u 
SIW 
s/w 
s/w 

s/u 
s/u 
V 
V 
W 
s/u 
s /u 
s/u 
W 
V 
W 
S 
S 
S 
S 
S 

S 
S/V 
S 

EPA 6010 
€PA 6010 

. EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
€PA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 

, EPA 6010 
€PA 6010 

EPA 9010/335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
€PA 350.2 
€PA 365.2 

sn 507 , 
EPA 410.4 ~ 

EPA 150.1 - 
ASTH D-2216-80 
ASTM Dy422-63 
ASTM D-2015-77 
ASTU D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTH D-129-64 

N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 

N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/M 
N/H 
N/U 
N/H 
N/H 
TBD 
TBD 
N/M 
N/M 

75-125 

N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N l H  
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 

35 

N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/N 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
NlH 
N/H 

N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/N 
N/H 
N/H 
N/H 
N/H 
N/H 

* N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
NIH 

95% lOOmg/kg 
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Commodore ' s Pond 

Analyte Hedia Hethod No. A P C DL 

Fie ld  Parameters 

N/H N/H N/M N/H 
N/H N/H N/M N/H Specific Conductance 

Temperature U 170.1 N/M N/H N/M N/M 
Dissolved Oxygen U EPA 360.1 N/M N/H N/H N/H 

U 150.1 
w 120.1 

PH 

Notes: S = Soil and/or sediment 
U 
N/H = No modifications from GQAPP 
TBD = To be determined. 

= Groundwater and/or surface water 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Hodifications 

E .  : . 
Section 8.0 - Calibration Procedures and Frequency 

I . 
Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Hodifications 
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Section 9.0 - Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SOAPP. 
any other of the analytical procedures are described below: 

Hodifications to 

No Modifications 

Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Hodifications to these procedures are described below: 

No Modifications 

Section 11.0 - Internal Ouality Control Checks e 
Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are describFd below: 

No Modifications 
. a 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

e 

Audit Type Frequency/Date Description 

To Be Determined 
. ._ 11. . .  

_ . .  
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Section 13.0 - Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modif ications to these procedures are described below: 

No Modifications 

Section 14.0 - Procedures U s e d  to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 - Corrective Action 
Corrective action procedures are presented in Section 15.0 of the GOAPP. 
Modifications to these procedures are described belov: 

No Modifications 

Section 16.0 - Ouality Assurance Reports to.Hanagkment 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described belov: 

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GOAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 

, 

. I 

, .  
. .  

. ..' . 
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Section 1.0 - Title Page 

Work Plan Group: F 
Site No.: 23 
Site Ham: Chevalier Field Pipe Leak Area 

Prepared by: 

Prepared for: 

Joseph F. Fugitt 
Ecology and Environment, Inc. 
1203 Governor's Square Blvd., Suite 401 
Tallahassee, Florida 32301 

Department of the Navy 
Southern Division 
Naval .Facilities Engineering Command 
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Signature Approvals: 

E & E Project Hanager: 
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E 6 E ASC Director: 
A. Clifton 

. ,. 
:' .' 
.' I . .  

E L E QA/W Project Officer:. 
M. Heredith 
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Section 3.0 - Project Summary 
Work Plan Group: F 
Site No.: 23 
Site Name: 
Site Description: 

Chevalier Field Pipe Leak' Area 
A complete site description and 'history are presented in 
sections 2.0 and 3.0 of the attached work plan. 

Phase I-Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X BabitatlBiota Survey 
- X OVA Surface Emission Survey - X Asbestos Survey (in Rubble) 
- X Radiation Survey - tlydrologic Assessment 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X En-31 - X EM-34 

- X Magne t ome t ry 
- Very Low Frequency 

Analytical Screening (check all that apply) : 
- Field Analyses 

- Seismic Refraction 
Seismic Reflection - 

- Soil Headspace Analyses : Planned number of 1 samples - 
- Soil Gas Analyses 

1 

X Laboratory Analyses: b - 
PLANNBD "Bm OF W L B S  

Surface Water 
Sediment 
Soil 
Soil Gas 
Groundwater 

- 
- 

17 - 
- 

7 - 
Duplicates 2 - 
Soil Gas Duplicates - 

- Trip Blanks 
Field Blanks 
Preservative Blanks 

- 
- 
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Rinsate Blanks - 

CATRGORIBS OF ANALYSBS 
Purgeable Aromatics - - Purgeable Halocarbons 
Base/Neutral Extractables - 
Acid Extractables - 

X Pesticides - 
- X Polychlorinated Biphenyls 

X Total Recoverable Petroleum - 
Hydrocarbons 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons Metals 
7 X Phenols - Cyanide 
- Dioxins 
- Organophosphorus Pesticides 
- Herbicides 

Phase II-Characterization 

PLANNED "Bmt OF SAnPLBs 
Surface Water 
Sediment 
Soil 

- 
- 
36 - 

Soil Gas - 

Duplicates - 

Trip Blanks - 
Field Blanks - 

Rinsate Blanks - 

7 
5 

Soil Gas Duplicates - 
3 
1 

Preservative Blanks 1 
3 

- Groundwater 

- 

. 

. 8 
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CATEGORIES OF ANALYSES 
- Purgeable Aromatics 
- Purgeable Halocarbons 

X Pesticides - 
- X Polychlorinated Biphenyls 

- X BaseINeutral Extractables - X Total Recoverable Petroleum 

- X Volatile Organic Compounds 
- Polynuclear Aromatic Hydrocarbons -& Metals 
- Phenols - X Cyanide 

- Organophosphorus Pesticides 
- Eerbicides 

Eydrocarbons X Acid Extractables - 

Dioxins - 

Additional analytical categories are identified belov: 

- X Gross Alpha 
- X Gross Beta 
X Gamma Scan 
- I( Total Organic Carbon 
X Grain Size 
- X Alkalinity 
- X Total Suspended Solids 

- 
- 

(water only) 

- x PI 
X Percent Moisture - - X Hardness (water only) 
X ._ BTU Content - . 
X Ash’ ,Con t en t 
X Total Organic Halogens 
- 
- 
- x Sulfut 

X Ignitability - - X Total Kjeldahl Nitrogen 
- X Ammonia Nitrogen . - X Cdtion Exchange Capacity 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

Sulfide - 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site Hanager: 
T d T a s k  Leader(s): 
Pield Support Personnel: 

To Be Determined 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 -- W/OC Objectives for kasurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. 
quantitative analyses are presented in Section 9.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifies any modifications to the 
accuracy (A), precision (P)', completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GOAPP sections. . I, " *, . 

Detection limits for screening and 
Procedures 

All analytes (including field parameters), sample 

. 

Section 6.0 -- Fieldwork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GOAPP. 
Modifications to these procedures are described below: 

No Modifications 
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A P C DL Hedia Hethod No. 

Labra tory screening Analyses* 

Volatile 'Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Hydro carbons 

Laboratory Analyses 

Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides h PCBs 
Total Recoverable Petroleum 

Hydrocarbons 

TAL Hetals: 
Aluminum 
Antimony 
Arsenic 
Bar i urn 
Beryllium 
Boron 

, Cadmium 
Calcium 
Chromium 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 

EPA 900 
EPA 900 
EPA 901.1 
EPA 8240/624 
EPA 8270/625 
EPA 80801608 . .  

C 
EPA 60rO 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/M 
N/M 
N/M 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
Nit4 
N/ H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
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Analyte Hedia Method No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Sodium 
Thallium 
Tin 
Vanadium 
Zinc 

Cyanide 
TOC 
Hardness 
Alkali n i t y 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
%day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

s/w 
s/u 
s/w 
s/w 
s/u 
s/u 
s/u 
s/u 
s/u 
s/w 
s/w 
s/u 
s/u 
s/u 
s/u 

s/u 
s/u 
U 
U 
U 
s/u 
s/u 
s/u 

S 
s/w 
S 

EPA 6010 
EPA 6010 
EPA 6010 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 
EPA 6010 
EPA 6010 

EPA 90101335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

sn 507 
EPA 410.4 
EPA 150.1 
ASTH D-2216-80 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
ASTM D-808-81 
EPA 325.3 

EPA 1010 
EPA g08l' 

ASTH D-129-64 

N/H N/H N/H 
N/H N/H N/W 
N/H N/H N/H 
N/H N/H N/H 
N/W N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H ' N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 
N/H N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/U 
N/H 
N/N 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/W 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/M N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 

75-125 

N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
TBD TBD 
TBD TBD 
N/H N/H 
N/H N/H 
35 95% 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 

1 OOmg /kg 
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Analyte Hedia Hethod No. A P C DL 

Field Parameters 

W 150.1 N/H N/M N/M N/H 
' W  120.1 N/M N/M N/M N/H 

PB 
Specific Conductance 
Temperature W 170.1 N/M N/H N/M N/M 
Dissolved Oxygen W EPA 360.1 N/M N/M N/M N/M 

Notes: S IL Soil and/or sediment 
W 
N/H = No modifications from GQAPP 
TBD = To be determined. 

- Groundwater and/or surface water 
*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

Section 7.0 - Sample Custody 
Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications * 

2: , 
Section 8.0 - Calibration Procdures a d  Frequency 

b 
I 

Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Section 9.0 - Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described belov: 

Modifications to 

No Modifications 

Section 10.0 -- Rata Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Modifications to these procedures are described below: 

No Modifications 

Section 11.0 - Internal 

Internal quality control 
GQAPP. Modifications to 

. . *  
1 -  , I  

Quality Control Checks 
- .” 

check procedures are presented in Section 11.0 of the 
these procedures are describid below: 

No Modifications # . 
Section 12.0 -- Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of’ the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date Description 

To Be Determined 
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Section 13.0 - Preventive llaintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 -- Procedures U s e d  to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GOAPP. 
are described below: 

Modifications to these procedures 

No flodifications 

Section X5.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GOAPP. 
Hodif ications to these procedures are described- below:. 

, y 

- 

No nodifications 
# 

Section 16.0 - Ouality ksurance Reports to Management 

Quality assurance report procedures are presented in Section 16.0 of the 
GOAPP. Modifications to these procedures are described below: 

No Uodifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site .personnel are 
presented on the following pages. 

To Be Determined 

. . .. -' 
( .  .. . . 7 . i .  . 
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Section 3.0 - Project S u o a v  

Work Plan Group: F 
Site NO.: 29 
Site #an: Soil South of Building 3460 
Site Description: A complete site description and history are presented in 

sections 2.0 and 3.0 of the attached work plan. 

Phase I-Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X Eabitat/Biota Survey 

- X OVA Surface Emission Survey 
- Radiation Survey - X Eydrologic Assessment 

, i ; a  . * I  , 

Geophysical Survey (check all that apply): 
- Electromagnetic Conductivity: - Ground Penetrating Radar 

EL31 - EM-34 - Seismic Refraction 
- Seismic Reflection 

- 
nagne tome t ry - - Very Low Frequency 

M y t i c a l  Screening (check all that apply): 
- Field Analyses , 

- Soil Headspace Analyses: Planned number of -samples - 
- Soil Gas Analyses 
- X Laboratory Analyses: 

8 
b 

PLANNBD NUMBER OF W L g S  

Surface Water 
Sed imen t 
Soil 
Soil Gas 

Groundwater 
Duplicates 
Soil Gas Duplicates 
Trip Blanks 
Field Blanks 
Preservative Blanks 

8 - 
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- Purgeable Aromatics - X Pesticides 
- Purgeable Iialocarbons - X Polychlorinated Biphenyls 
- Base/Neutral Extractables 

Acid Extractables - 
X Total Recoverable Petroleum - 

Hydrocarbons 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons J- Hetals 

X Phenols - Cyanide - 
- Dioxins 
- Organophosphorus Pesticides 

Herbicides - 

Phase II-Characterization 

PLANNBD " B E R  OF W L E S  

Surface Water 
Sediment 
Soil 
Soil Gas 
Groundwater 

- 
- 
24 - 
- 

9 - 
Duplicates 3 - 

- Soil Gas Duplicates 
2 Trip Blanks 
1 Field Blanks 

Preservative Blanks 1 
2 Rlnsate Blanks 

- 
- 
- 
- 



Group/Site Nos.: PI29 
Site Name: 
Revision No.: 1 I 

Soil South of Building 3460 

Date: 
Page No. : 

4/2/92 
5 of 12 

CATEGORIES OF ANALYSES 
Purgeable Aromatics - X Pesticides - - Purgeable Halocarbons - X Polychlorinated Biphenyls 

- X Base/Neutral Extractables 
- X Acid Extractables 

- X Total Recoverable Petroleum 
Bydrocarbons 

- X Volatile Organic Compounds 
7 Polynuclear Aromatic Hydrocarbons X Metals 

Phenols - X Cyanide - 
X Dioxins - - X Organophosphorus Pesticides 
- X Berbicides 

Additional analytical categories are identified belov: 

- X Gross Alpha 
X Gross Beta 
X Gamma Scan 
- 
- - X Total Organic Carbon 

X Grain Size 
- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 

- X Orthophosphate Phosphorus . 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 
- X Chemical Oxygen Demand 

- 

(vater only) 

X Ammonia Nitrogen 
. .  - 

- x Pa 
X Percent Moisture 
X Hardness (water only) 
X BTU Content 
X Ash Content 
X Total Organic Halogens 

- 
- 
- 
- 
- - x Sulfui 

X Ignitability - 
- .X Cation Exchange Capacity 

X Sulfide - 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GOAPP. 
are listed below: 

Site-specific designated personnel and theix responsibilities 

Site Manager: 
TcarlTask Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GOAPP are included in Appendix A of this document. 

1 . - 
Section 5.0 - WQC Objectives for Measurement Data', 

I 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GOAPP. 
quantitative analyses are presented in Section 9.0 of the GOAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identififs any modifications to the 
accuracy (A), precision (P)',, completeness (C), and detection limit (DL) 

Detection limits for screening and 
Procedures 

All analytes (including field parameters), sample 

. 
criteria specified in the above-referenced GOAPP sections. 

Section 6.0 -- Fieldvork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GQAPP. 
Modif ications to these procedures are described below: 

No Modifications 
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Analyte Media Method No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
. . Polynuclear Aromatic 

Eyd rocar bons 
Pes ticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Laboratory Analyses 

Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides & PCBs 
Dioxins 
Organophosphorus Pesticides 
Herbicides 

s/u 
,s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 

s/u 
S/W 
s/w 
s/w 
s/u 
s/w 
s/u 
s/w 
s/w 

s/w 

s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/w 
s/ w 
s/u 

Total Recoverable Petroleum 
Hydrocarbons 

TAL Metals: 
Aluminum 
Antimony 
.Arsenic 
Barium 
Beryl1 ium 
Boron 
Cadmium 
Calcium 
Chromi um 

N/H N/H N/H N/H 

N/H N/H N/H N/H 
N/H .N/H N/H N/H 
N/H N/H N/H N/H 

N/H N/H N/H TBD 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/M N/H N/H 

ii . N J H  
NjH 

N/H N/H 
hYM’ N H N/H N/H 
N/H N/M N/H N/H 

EPA 900 
EPA 900 
EPA 901.1 
EPA 82401624 
EPA 8270/625 
€PA 80801608 , 
EPA 8280 
EPA 8140 
EPA 8150 

(modified)/>09B . 
EPA 418.1 ‘ 

EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H 
TBD 
TBD 
N/H 
N/M 
N/H 
TBD 
NIH 

N/M 

N/H 

N/H 
N/M 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 
TBD 
N/H 

N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 
TBD 
N/H 

N/H 

N/H 

N/H 
N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/M 
N/H 

N/H 
TBD 
TBD 
N/U 
N/H 
N/H 
TBD 
N/H 

N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
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Analyte Hedia Hethod No. A P C DL 

Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Manganese 
Hercury 
Nickel 
Sclenium 
Silver 
Sodium 
Thallium 
Tin 
Vanad i um 
Zinc 

Cyanide 
Sulfide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PH 
Percent Hois ture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Ealogens 

Sulfur 
Ignitability 
Cation Exchange Capacity 

Demand 

s/u 
S/V 
s/u 
s/u 
s/u 
s/w 
s/u 
s/w 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/w 

s/u 
s/u 
s/u 
W 
U 
W 
s/w 
s/u 
s/u 
W 
U 
W 
S 
S 
S 
S 
S 

S 
s/u 
S 

EPA 6010 N/H N/H N/H 
EPA 6010 N/H N/H N/H 
EPA 6010 . . N/M N/H N/H 
EPA 7421 N/M N/H N/H 
EPA 6010 N/H N/H N/H 
EPA 6010 N/H N/H N/H 
EPA 747117470 N/H N/H N/H 
EPA 6010 N/H N/H N/H 
EPA 7740 N/H N/H N/H 
EPA 6010 N/H N/M N/H 
'EPA 6010 N/M N/M N/H 
EPA 7841 N/H N/H N/H 
EPA 202.2 
EPA 6010 ' .' .N/H ' N/H N/H 
EPA 6010 N/H N/H N/H 

. *- .N/H N/H N/H 
. * a  

EPA 9010l335.2 N/H N/H 
EPA 376.1 N/H N/H 
EPA 415.1 N/H N/H 
EPA 130.2 N/H N/H 
EPA 310.1 N/M Nit4 
EPA 160.2 N/H N/H 
EPA 351.3 N/H N/H 
EPA 350.2 N/M N/H 
EPA 365.2 N/H N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
w n  

sn 507 
EPA 410.4 
EPA .150. 1 
ASTH D-2216-iO 
ASTH D-422-63 
ASTH D-2015-77 
ASTH D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTH D-129-64 

N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H N/H N/H 
N/H N/H NlH N/H 
N/H N/H N/H N/H 
N/M N/H N/H N/H 
N/M N/H N/H N/H 
TBD TBD TED TED 
TBD TBD TBD TBD 
N/M N/H N/M N/H 
N/M N/M N/M N/H 

75-125 35 95% 100mg/kg 
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Analyte Media Method No. A P C DL 

Field Parameters 

PB 
Specific Conductance 
Temperature 
Dissolved Oxygen 

W 150.1 N/H N/H N/H N/H 
W 120.1 N/H N/H N/H N/n 
W 170.1 N/H N/H N/H N/H 
W €PA 360.1 N/H N/H N/M N/H 

Notes: S - Soil and/or sediment 
W = Groundwater and/or surface water 
N/H t No modifications from GQAPP 
TBD = To be determined. 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have €PA method numbers. 

. . .. 
*i. .* - . .  

Section 7.0 - Sample Custody 

Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Hodifications to these procedures are described below: 

No Hodifications 

Section 8.0 -- Calibration Procedures and Prequencp . 
Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. nodifications to these procedures are described below: 

No Modifications 
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Section 9.0 - Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GQAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described below: 

Hodifications to 

. 
No Modifications 

Section 10.0 - Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GQAPP. Hodifications to tbese.procedures are described belov: 

.. . . .. , . -.., 

No Modifications 

Section 11.0 - Internal Quality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are describ;d below: 

No Modifications 
b 

a 

Section 12.0 - Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of'the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Frequency/Date Description 

To Be Determined 
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Section 13.0 - Preventive Haintenance 

Preventive maintenance procedures are presented in Section 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 -- Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GOAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 -- Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

' .  I 

1 , '  
No Modifications 

8 a 

Section 16.0 - Quality Ashrance Reports to Hanagement 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendix A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below; biographies for these site personnel are 
presented on the following pages. 

To Be Determined 

. 
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Section 3.0 -- Project S u l m a r y  

Work Plan Group: F 
Site No.: 34 
Site Name: 
Site Description: 

Solvent North of Building 3557 
A complete site description and history are presented in 
sections 2.0 and 3.0 of the attached work plan. 

Phase I-Field Screening 
Physical Survey (check all that apply): 
- X Overall Physical Reconnaissance - X BabitatIBiota Survey 

- X OVA Surface Emission Survey 
- Radiation Survey - X Hydrologic Assessment 

Geophysical Survey (check all that apply): 
- X Electromagnetic Conductivity: - Ground Penetrating Radar 
- X En-31 - X En-34 - Seismic Refraction 

- X Magnetometry - Seismic Reflection 
- Very Low Frequency 

Analytical Screening (check all that apply): 
- Field Analyses 
- Soil Headspace.Aplyses: Planned number of samples 

Soil Gas Analyses . .- 1_ - 
- X Laboratory Analyses: 

PsJMNBD NunBER OF SAnPLES 

. z 

2 Surface Water - Duplicates - 
Sediment - Soil Gas Duplicates - 
Soil - 12 Trip Blanks - 
Soil Gas - F i e l d  Blanks - 

Rinsate Blanks - 
Groundwater - 5 Preservative Blanks - 
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CATEGORIES OF ANALYSES 
X Pesticides - Purgeable Aroma t i cs - 

- Purgeable Halocarbons - X Polychlorinated Biphenyls 
- BaseINeutral Extractables 

Acid Extractables - 
X Total Recoverable Petroleum - 

Eydrocarbons 

- X Volatile Organic Compounds 
- X Polynuclear Aromatic Hydrocarbons - X Hetals 

X Phenols 
Dioxins 

- 
- 
- Organophosphorus Pesticides 

Herbicides - 

Phase II-Characterization 

PLANNm "BBR OF SAHPLES 

Surface Water 
Sediment 
Soil - 

- 
2 
15 
- 
- 
- Soil Gas 

Groundwater 11 - 
Duplicates 4 - 
Soil Gas Duplicates - 

Field Blanks - 
3 
1 
- Trip Blanks 

Preservative Blanks 1 

3 Rinsate Blanks 
- 
- 

- Cyanide 

, '  
I 

[NASP]UH8000:T0479:5 
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CATEGORIES OF ANALYSES 
Purgeable Aromatics - X Pesticides 
Purgeable Halocarbons - X Polychlorinated Biphenyls 

BaselNeutral Extractables 
Acid Extractables 

- X Total Recoverable Petroleum 
Eydrocarbons 

Volatile Organic Compounds 
Polynuclear Aromatic Hydrocarbons X Hetals 
Phenols - X Cyanide 

Dioxins 
Organophosphorus Pesticides 
Herbicides 

Additional analytical categories are identified below: 

X Gross Alpha 
7 

X Gross Beta 
X Gamma Scan 
- 
- 
- X Total Organic Carbon 

X Grain Size 
- X Alkalinity 
- X Total Suspended Solids 

- X Total Kjeldahl Nitrogen 

- 

(water only) 

. .  X Ammonia Nitrogen - 
- X Orthophosphate Phosphorus 

- X Dissolved Oxygen (in field) 
- X 5-day Biological Oxygen Demand 

X Chemical Oxygen Demand - 

- x PB 
X Percent Hoisture - 
X Hardness (water only) 
X BTU Content 
X Ash Content 

- 
- 

. -  
' , X ,  Total Organic Halogens - - x su1ju; 

,- 

X Ignitability - 
- 'X Cation Exchange Capacity 

Sulfide - 
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Section 4.0 - Project Organization and Responsibility 

The overall organizational structure for this site is discussed in Section 4.0 
of the GQAPP. 
are listed below: 

Site-specific designated personnel and their responsibilities 

Site llanager: 
TeadTask Leader(s): To Be Determined 
Field Support Personnel: 

Biographies for those personnel listed above which are not included in the 
GQAPP are included in Appendix A of this document. 

Section 5.0 - WOC Objectives for Measurement Data 

Criteria for reporting the accuracy, precision, and completeness of data are 
presented in Section 5.0 of the GQAPP. Detection limits for screening and 
quantitative analyses are presented in Section 6.0 of the GQAPP. 
used to assess data accuracy, precision, and completeness are presented in 
Section 14.0 of the GQAPP. All analytes (including f i h d  parameters), sample 
media, and method numbers relevant to the investigation of this site are 
listed in the following table, which also identifie? any modifications to the 
accuracy (A), precision (P),. completeness (C), and detection limit (DL) 
criteria specified in the above-referenced GQAPP sections. 

Procedures 

Section 6.0 -- Fieldwork and Sampling Procedures 

Fieldwork and sampling procedures are presented in Section 6.0 of the GOAPP. 
Hodifications to these procedures are described below: 

No Uodifications 
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Analyte Wedia Wethod No. A P C DL 

* 
Laboratory Screening Analyses 

Volatile Organic Compounds 
Polynuclear Aromatic 

Pesticides 
Polychlorinated Biphenyls 
Total Recoverable Petroleum 

Phenols 
Arsenic 
Cadmium 
Chromium 
Copper 
Lead 
Nickel 
Silver 
Zinc 

Hydrocarbons 

Eydrocarbons 

laboratory Analyses 

Gross Alpha 
Gross Beta 
Gamma Scan 
TCL Purgeables + xylene 
TCL BNAs 
TCL Pesticides 6 PCBs 
Total Recoverable Petroleum 

Hydrocarbons 

TAL He tals : 
Aluminum 
An t imony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calci urn 
Chromium 

s/w 
s/u 
s/u 
s/w 
s/u 
s/w 
s/w 
s/u 
s/u 
s/u 
s/w 
s/u 
s/u 
s/u 

s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 

s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/u 
s/w 

EPA 901.1 
EPA 82401624 
EPA 8270/625 
EPA 80801608 

EPA 418.1 

. 
EPA 6010 
EPA 6010 
EPA 7060 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 
EPA 6010 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/M 
N/H 
N/H 

N/H 

t 

N/H 

- N/H 
. N/H 

N/M 
N/ H 
N/ M 
N/H 

s . . . ;  N/H 

hln 

N/H 

N/H 
N/ M 
N/ H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/M 
N/H 
N/H 
N/H 

N/N 
TBD 
TBD 
N/M 
N/H 
N/M 

N/M 

N/H 
N/H 
N/ M 
N/M 
N/H 
N/H 
N/H 
N/M 
N/H 

N/H 

N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 

N/H 

N/H 
N/H 
N/H 

TBD 
N/H 
N/H 
N/H 
N/H 
N/N 
N/H 
N/H 
N/H 
N/H 

N/H 
TBD 
TBD 
N/H 
N/H 
N/H 

N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
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Analyte Media Hethod No. b P C DL 

Cobalt 
Copper 
Iron 
Lead 
Hagnesium 
Manganese 
Hercury 
Nickel 
Selenium 
Silver 
Sodium 
Thalli urn 
Tin 
Vanad i urn 
Zinc 

Cyanide 
TOC 
Hardness 
Alkalinity 
Total Suspended Solids 
Total Kjeldahl Nitrogen 
Nitrogen-Ammonia 
Orthophosphate Phosphorus 
5-day Biological Oxygen 

Chemical Oxygen Demand 
PB . ,  
Percent Moisture 
Grain Size 
BTU Content 
Ash Content 
Total Organic Halogens 

Demand 

Sulfur 
Ignitability 
Cation Exchange Capacity 

s/w 
S/V 
s/u 
S/V 
s/u 
s/w 
s/u 
s/w 
s/u 
s/u 
s/w 
s/u 
s/u 
s/u 
s/u 

s/u 
s/u 
W 
W 
W 
s/u 
s/u 
s/u 

W 
W 
W 
S 

. .s 
“ S  
S 
S 

S 
s/u 
S 

EPA 6010 
EPA ab10 
EPA 6010 . . 
EPA 7421 
EPA 6010 
EPA 6010 
EPA 7471/7470 
EPA 6010 
EPA 7740 
EPA 6010 
EPA 6010 
EPA 7841 
EPA 282.2 
EPA 6010 
EPA 6010 

EPA 9010/335.2 
EPA 415.1 
EPA 130.2 
EPA 310.1 
EPA 160.2 
EPA 351.3 
EPA 350.2 
EPA 365.2 

sn 507 
EPA 410.4 : 
EPA 150.1 

ASTH D422-6j 
ASTH D-2216-80 

ASTH D-2015-77 
ASTH D-482 
ASTH D-808-81 
EPA 325.3 

EPA 1010 
EPA 9081 

ASTH D-129-64 

N/H N/H 
N/N N/N 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/H N/H 
N/M N/M 
N/H. N/H 
tiin 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/M 
N/H 
TBD 
TBD 
N/H 
N/M 

75-125 

N/M 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 
35 

N/H 
N/M 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/ H 

N/H 
N/H 
N/H 
N/H 
Nit4 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
TBD 
TBD 
N/H 
N/H 

N/M 
N/H 
N/H 
N/H 
N/ H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
N/H 

N/H 
N/H 
N/H 
N/H 
N/H 
N/H 
NIH 
TBD 
TBD 
N/H 
N/M 

95% 100mg/kg 
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Analyte Hedia Hethod No. A P C DL 

Field Parameters 

, u  150.1 N/H N/M N/H N/H 
V 120.1 N/H N/H N/H N/H 

PB 
Specific Conductance 
Temperature U 170.1 NIM N/H N/H N/H 
Dissolved Oxygen U EPA 360.1 Nil4 N/H N/H N/H 

Notes: S - Soil and/or sediment 
V = Groundwater and/or surface water 
N/H t No modifications from CQAPP 
TBD = To be determined. 

*With the exception of total recoverable petroleum hydrocarbons, the 
laboratory screening analyses do not have EPA method numbers. 

. \  
Section 7.0 - Sample Custody 
Sample custody procedures are presented in Section 7.0 of the GQAPP. 
Modifications to these procedures are described below: 

. I  

I ,  

No Modifications * 

Section 8.0 -- Calibration Procedures and Frequency . 
Calibration procedures and frequency are presented in Section 8.0 of the 
GQAPP. Hodifications to these procedures are described below: 

No Modifications 
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Section 9.0 -- Analytical Procedures 

Screening and quantitative analytical procedures are presented in Section 9.0 
of the GOAPP. Site-specific accuracy, precision, completeness, and detection 
limit criteria are presented in Section 5.0 of this SQAPP. 
any other of the analytical procedures are described below: 

Modifications to 

No Hodifications 

Section 10.0 -- Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting procedures are presented in Section 
10.0 of the GOAPP. Modifications to these procedures are described below: 

* .  No Modifications * , (  

Section 11.0 -- Internal Ouality Control Checks 

Internal quality control check procedures are presented in Section 11.0 of the 
GQAPP. Modifications to these procedures are describid below: 

No Modifications 
1 

b 

Section 12.0 -- Performance and System Audits 

Performance and system audit procedures are presented in Section 12.0 of the 
GQAPP. Specific audits planned for this site investigation are listed below: 

Audit Type Prequency/Date Description 

To Be Determined 
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Section 13.0 -- Preventive Haintenance 

Revision No.: 
Date: 
Page No. : 

Preventive maintenance procedures are presentei in Sectam 13.0 of the GQAPP. 
Modifications to these procedures are described below: 

No Modifications 

Section 14.0 - Procedures Used to Assess Accuracy, Precision, and 
Completeness of Data 

Procedures used to assess the accuracy, precision, and completeness of data 
are presented in Section 14.0 of the GQAPP. 
are described below: 

Modifications to these procedures 

No Modifications 

Section 15.0 - Corrective Action 

Corrective action procedures are presented in Section 15.0 of the GQAPP. 
Modifications to these procedures are described below: 

. .  Y 

No Modifications 
a s 

Section 16.0 - Ouality Usurance Reports to Hanagement 

Quality assurance report procedures are presented in Section 16.0 of the 
GQAPP. Modifications to these procedures are described below: 

No Modifications 
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Appendax A - Additional Personnel Biographies 

Personnel assigned to this site investigation whose biographies do not appear 
in the GQAPP are listed below: biographies for these site .personnel are 
presented on the following pages. 

To Be Determined 

. a 
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(Bold items enclosed in brackets denote 
changes to last version of docu~ent] 



Bas. ' Statu. 
Sciontific mane Common m a n  status rcrwrcior rmi us- mabitat 

FISllES 

Aciponsor oxyrhynchur 
Aaaoc ryp t a a spto 11. 
Ethoortora hirttio 
Fundulus jonkinsi 
Lepisostous spatula 
floxostora carinatua 

MPHIBIANS AND REPTILES 

Alligator nirsIssippionsis 
Carotta carotta caretta 

Doraocholys coriacoa 
Dryaarchon cocais coupori 
Erotrocholyr iabricata 
Gophorur polypherus 
G r ap t orys pu 1 c h r a 

--- 
Chelonia nydar mydar 

Lopidocholyr k..pi 
Rana arOOlata aOSOpU8 - 
flacroclorys tennincki 

PlAlvuLS 

Uustola viron lutonris 
Pororyscur polionotus 

trisryllmpsir 
Trichochur ranatus 

-- 

1at.i rOStti8 

Atlantic sturgoon 
Crystal dartor 
Harolquin dartor 
Salt aarsh topainnow 
Alligator gar 
Rivor rodhotso 

Aaorican Alligator 
Loggorhoad tuctlo 
Groon turtlo 
Loathorback turtlo 
Eartorn indigo snako 
Haukrbill turtlo 
Gopher to! toiro 
Alabaaa map turtlo 

Atlantic ridloy 
rlorida gophor frog 
Alligator snapping 

turtl. 

Florida aink 
Pordido Koy boach 

Uost Indian aanatoo 
aouro 

Urrus amoricanur floridanus rlorida black boar - 

U 
U 
U 
P 
U 
U 

R 
n ?  
n ?  
U 
P 
U ?  
P 

U 

U ?  
P 
SR 

SIC 
T 
ssc 
ssc 
ssc 
ssc 

ssc 
T 
E 

E 

T 
E 

ssc 
ssc 

E 
SSC 

ssc 

W A  T 

UR 2 Gulf coast, ostuarino 
UR 2 frosh water 

Frosh watoc 
Salt, frosh, brackish wators 
Brackish, frorh; salt wator 
rcosh wator 

T(S/A) Swanpr, aarrhos, ponds 
T 
E 
E 
T 
E 
UR 1 

E 
UR 2 
UR 2 

UR 2 
E 

E 

UR 2 

Uarino, coastal 
Hatino, coastal 
Uarino, coastal 
Opon aroas  noar wator 
Uarino, coastal ' 

Sandy coastal plains 
Swamps, stroaas, marshos, 
ponds 
Uarino, coastal 
Sand hill coarunitios 
SWmpr, aarrhos, pond8 

Torrortrial habitat8 
Iloach dunes 

Atlantic and Gulf coast. 

Titi svaaps 



Appondix C (Cont). 

ma.. ' statu. 
Statu. MMC(or  P M )  US- mabitat seimntific I l a H  C o w n  M a r  

BIRDS 

Charadrius rolodus 
Charadrius alorandrinus 
Dondroida doainicr 

Dondroica ki rtlandii 
HarBatOpUS palliatus 
Egrotta rufoscons 
Egrotta caoruloa 
Egrotta thula 
Grus canadonsir pratonsis 
Palco porogr inus tundrius 

s todda rdi 

- 
- 
falco sparvorius paulus 
Haomatopu. pal 1 iatus 
Italiaootus Loucocophalus 
Pandion haliaotus 
Polocanus occidontalis 
Picoidos botoalis 

- 

Vormivora bachmanii 
Campophilus principalis 

Storna anti 1 la rum 
Nyc to ria amoricana 
Rostrhamus socirbilis 

INVERTEBRATES 

Copris gophori 

. Piping Plovor 
Snowy plovor 
St0dd.rd.s y~llow- 
thcoatod warblor 

Kirtland's warblor 
Amorican oystorcatchor 
Roddish .grot 
LittIo bluo horon 
Snowy ogrot 
Florida sandhill crano 
Arctic porogrino 

Southoastorn kostrol 
horican oystorcatchor 
Bald oaglo 
osproy 
Brown polican 
Rod-sockaPod 
woodpockor 
Bachmann' s uatttlor 
Ivory-billod 
woodpockor 
Loast torn 
Hood stork 
Snail kit. 

talcon 

P 
P 
P-u 

U 
U 
P-u 
P-u 
P-u 
U 
H 

R 

P-u 
P-u 
R 

R 

P-u 

U 
U 

U 
U 
U 

.,I 

. c 
L : 

Scarab boot10 P 

T T 
T UR 2 

UR 2 

E L 
ssc 
ssc UR 2 
SSC 

ssc 
T 
E T 

T UR 2 
ssc 
T E 

ssc 
ssc AC 

T E 

t E 
E E 

f 
E E 
E E 

UR 1 

Opon dry, sandy boachos 
Opon dry, sandy boachar 
Uoodod habitats 

Woodod habitats 
Coastal habitats 
Proshwator/coast~l wotlands 
rroshwator/coastal wotlands 
rroshuator/coastal wotlands 
Preshuator wotlands 
Uintors on coasts 

opon pin. forosts, cloarings 
Opon coastal boachos 
Pin. forostm/coastal habitat 
#oar wator 
Nangrovo troos, coasts 
Cavity nosts/old pin. stands 

Uoodod habitats 
Uoodod habitats 

Coastal habltats 
rroshuator/coastal wotlands 
f ~ o s h w a t o r / C o ~ ~ t I ~  uotlands 

Associated w/Oophor Tortoiso 
'.. . 



Appoadin C (Cont.) 

Bas. status 
SCiOlltifiC .am cOuO#l I a H  Status l Q M C l o r  IDA)  US- mabitat 

PLANTS 

chrysopsis gossypina 

Drosora intormodia 
Epigaoa ropons 
Kalmia IatiColia 
Lilaoopsis carolin*nsis 
Lilium i rid01 l a 0  
Pinguicula planifolia 
Polygonolla macrophylla ' 

Rhododondron austrinum 
Sacraconia loucophylla 
Sarraconia 
Stowartia malacodnodcon 

cruisoana - 
Cruiso's goldon-astor P 

Spoon-loavod sundow R 
Trailing arbutus U 
Mountain laurol U 
Carolina lilaoopsis R 
Panhandlo lily U 
Chapman'. buttorwort U 
Lcrgo-loavod jointwood R 

nhito-top pitchorplant R 
Swoot pitchorplant U 

Orango a t a l e a  U 

Silky camollia U 

C UR 1 

t 
E 

T 
UR 2 

E UR 2 
RE UR 2 
t UR 1 
E UR 5 
E 

E UR 2 
C 

Coastal dunoa 

Aquatic habitats 
Dry, acid, sandy soil 
Rich, aoist. shady woods 

Black, mucky Soil5 

Sand pino-oak scrub 
Hoist, woody habitat. 
opon acid bogs 
Acid boga/slash pin. woods 
Slopos of woodod ravinoa 

C 
T 
UR 1 

UR 2 
UR 5 

F DA 

FGFWFC 
USFWS 

Endangored 
Th r o a  tonod 
Under roviow, for Fodoral lisking with substantial ovidonco in oxistonco indicating at loaat sorno 

degroo of biological vulnocability and/or throat. 
Undor r o v i o w ,  insufficiont biological data available. 
Candidat. spocios, but taxa ha5 provon to bo mor. widoaproad than was proviourly boliovod and/or 
thoso spocios that aro not subjoct to any idontiflablo throat. 
Florida Dopartnont of Agriculturo. 
Florida Garno and Proshwater riah Cornmiasion. 
U.S .  fish and Wildlifo Sarvico. 

.. 



~ppondla C (Cont.) 

Bas. = Status of spocioa on tho MAS Ponsaeola facillty. 
R - Renidont. 
n = Migrant. 
SR = Suspocted roaidont. 
P = Possible roaidont duo to available habitat; survoy roquirmd. 
U = Unknown, survoy roquired. 
N/A = Not oxpocted to occur on tho NAS Pensacola facility. 

. 

'. 
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14.2 Phase I1 - Characterization 
The primary objectives of the Phase I1 field investigation are as follow 

o To characterize the nature and magnitude of the full spectrum of 
potential site contaminants; 

o To confirm and validate the contaminant distributions indicated 
by the Phase I analytical screening results by collecting and 
analyzing samples under full-scale CERCLA-type QA/QC 
requirements; 

o To support the preliminary identification, screening, and 
evaluation data requirements of potential remedial alternatives; 

Phase 11 investigation of each Site will involve the collection of soil 
and groundwater samples. 
will be installed. 
the results of Phase I efforts. In addition, limited aquifer testing 
will be performed. 

Additional permanent, shallow monitoring wells 
Air sampling will be conducted only if warranted by 

The analytical requirements for Phase I1 samples are provided in Table 
14-3. 

During the Phase 11 investigation of sites 29 and 3 4 ,  which are covered 
by RCRA requirements, at least one sample per contaminated medium will 
also be analyzed for Appendix IX parameters (40 CFR, Part 2 6 4 ) .  These 
samples will be collected from the area of highest kontamination €or 
each medium as determined during the Phase I ,investigation. 
Appendix IX samples may be required depending on the extent of 
contamination detected. 

. 

Additional 

14-2-1 Biota Sampling 
The need for formal biological sampling will be based on the results of 
the Phase I habitatlbiota survey and analytical screening results. 
biological sampling is required, a separate biological sampling plan 
will be prepared which outlines sample locations, sampling 
methodologies, analytical parameters, etc. 

If 

D-2 
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Bo. o f  Dupli- Trip Fimld Rinsatm Prosorvativm Analyt ical 
nmdium samp1.s eator blanks' ~lankr ~lankr Blanks Total. sui toC e 

soil 15 2 2 1 2 1 23 A 

(6) C 

Groundwator 3 1 1 I1R 1 m 6 A 

(1) B 

TOTAL 18 3 3 1 3 1 2 9 ( 7 )  

Mo. of Dupli- Trip ?imld Rinsatm Prosorvativo Analytical 
Total Sui toC0 b Nodium Samplms catms Blanks' Blanks Blanks Blanks 

soil 10 2 2 1 2 1 26 A 

( 6 1  c ,' 

G roundwa to r 2 1 1 lm 1 I1R 5 A 

11) B . 
TOTAL 20 3 3 1 3 T 3 1 f 7 )  

'Trip blanks will bo Ana1yS.d for Tarpot Compound Lirt (TCL) volatilm organic coapoundr only. 

bProsorvativm blanks will bo analyrmd f o r  TCL volatilo organic compounds, total rocovorablo 
hydrocarbons, total TCL mmtals, and cyanido. 

'Analytical suit. dosipnations arm as follows: 

A - TCL volatilo Orpanic compounds plus XylOnO and kmtonos, TCL baso/noutral and acid 
ortraetablm organic compounds, TCL posticidos and PCBs, total rmcovmrablo hydrocarbons. TCL 
M t a h  (total [i..., uafiltorodl. and dissolvod 1 i . m  ., ailliporo-filtormdl), cyanidm, total 
organic carbon, hardnoma (water only), and alkalinity ( w a t m r  only). 



Tmbh 14-3 (Coat.) 

b - total surponded solids, total Kjoldahl nitropon, ammonia nitrogen, orthophosphat~ 
phosphorus, dissolvod oxygon (in field), 5-day biological oxygen d o u n d  ( B O D 5 ) ,  and chomical 
oxypon d o ~ n d  (COD). 

c = p ~ ,  alkalinity, percont moisture, grain sise, BTU content, ash contont, total organic 
halogens, sulfur, ipnitability, and cation axchanpo capacity. 

dSpocific constituents onco.passod by tho various chomical groups includod within tho abovo-listod 
analytical suites aro identifiod in Tablorn 9-5 through 9-13 of the Qenoric Quality Assuranco 
Projoet Plan. 

*Tho nubor of samples shown in parenthesos vi11 bo'analyrod for tho additional paramotors 
indicatod. 

IOR = not requirod. 

. 



14.2.2 Soil Sampling 
Soil samples will be collected from the 27 tentative locations shown in 
Figure 14-2. 
soils from the following intervals; surface to 0.5 feet, 0.5 to 2.5 
feet, and every 2.5 feet there to the water table. 

At each location, samples will be collected by compositing 

The soil samples will be collected using a split-spoon sampling device 
during soil boring or well drilling. 
lithologic logging will be performed in accordance with Section 6.6 of 
the GQAPP. 
with Section 6.10 of the GQAPP. 

All sampling, compositing, and 

Equipment decontamination will be performed in accordance 

For planning purposes, three soil samples are assumed at each soil 
boring or well location. 
boring locations in Phase 11, thus a total of 81 soil samples is 
tentatively projected . 

The following Section 14.2.2 assumes 27 soil 

14.2.3 
The actual number and locations for shallow monitoring wells to be 
installed in Phase I1 will be determined based on Phase I findings. 
planning purposes, the number of permanent shallow monitoring wells to 
be installed is 14. All shallow wells will be installed to a depth of 
15 feet and will be constructed of two-inch PVC, and bracket the water 
table with l0'feet of screen. The wells will be itjstalled utilizing 
hollow-stem auger techniques and in accordance with sections 6.7 and 

Shallov Honitoring Vel1 Installation and Development 

For 

. .  6.10 of the GQAPP. . a 

Temporary or permanent covers for monitoring wells installed on aircraft 
ramps and tow-ways must be able to withstand the weight of aircraft and 
tow vehicles in order to prevent damage either to the aircraft or to the 
monitoring wells. These covers will conform to Federal Specification 
RR-F-621E (February 23, 1989), will be constructed of ductile iron or 
structural steel, and will withstand a minimum proof loading of 100,000 
pounds, which will be identified on the cover. 
must be secured so they cannot be dislodged by propellor or jet blast. 

In addition, well covers 
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Figure 14-2 TENTATIVE SOil BORING AND SHAllOW MONITORING WEll 
lOCATIONS, SITES 9, 10, 23, 29, AND 34 - PHASE n: 
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Depending on the results obtained during Phase I, the delineation of the 
extent of shallow groundwater contamination may be possible during Phase 
I1 by the installation of a fev monitoring wells in addition to the 
number proposed. 
monitoring wells will be installed during Phase I1 in order to expedite 
the overall investigation schedule. 

When and where possible and/or practical, additional 

14.2.4 Groundvater Sampling 
Groundwater samples will be collected from the estimated 14 newly 
installed permanent monitoring wells, at the locations shown on Figure 
14-2. The purging and sampling of wells will be conducted in accordance 
with sections 6.8 and 6.20 of the GOAPP. 

14.2.5 Hydrologic Assessment 
Well head elevations will be surveyed for all newly installed monitoring 
wells and water levels will be measured in all wells. - *  

. a  ._  

Limited aquifer testing will be conducted on all newly installed and 
existing monitoring wells. These will consist primarily of performing 
short-duration specific capacity tests during development of the newly 
installed monitoring wells and slug or specific capacity tests on the 
existing monitoring wells. 
particularly useful for deriving first estimates of aq'uifer hydraulic 
properties (i.e., hydraulic conductivity, transmissivity). 

Specific capacity and slug tests are 

i 

The advantage of conducting specific capacit; tests in conjunction with 
well development is that the test itself does generate additional 
potentially contaminated water which requires disposal. 
does not generate any potentially contaminated water. 

Slug testing 

Physical and chemical aquifer data collected during Phase I1 will be 
evaluated to determine lateral contaminant migration characteristics. 
plan for deep well installation will be developed based on the finding 
of phases I and 11. 

A 
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14.2.6 Air Sampling 
The need for formal air sampling will be based on the findings of the 
Phase I surface emissions survey and particulate air sampling, and the 
Phase I shallow soil sampling. 

. .. 

. 

. 4 
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